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I.  INTRODUCTION 


The  personal  coaputer  Is  rapidly  finding  Its  place  In  both  the  business 
and  scientific/engineering  workplace.  Desk  top  Models  available  today  surpass 
the  ccMiputIng  power  of  the  largest  aalnfroae  of  a  few  years  ago.  A  Halt  to 
the  utility  of  these  Machines  Is  the  availability  of  useful  utility  routines 
that  perfora  the  functions  routinely  found  on  the  aore  conventional  coaputer 
hardware.  The  coaaerclal  aarket  has  reacted  well  to  the  deaand  of  the  business 
coMunlty  and  has  provided  a  variety  of  available  business  oriented  software. 
However,  for  the  scientific/engineering  coaaunlty,  notable  gaps  exist  In  the 
available  software.  To  atteapt  to  fill  a  void  that  exists  at  MICOM  and  sus¬ 
pected  to  exist  elsewhere,  the  PCFIT  series  of  coaputer  prograas  was  developed 
for  routine  plotting,  fitting  and  1 nterpi oatl ng  of  typical  data  encountered 
In  the  sclentlflc/en^neerlng  camunlty. 

The  PCFIT  series  of  prograas  Isa  tiree  aeaber  set  of  user  friendly. 

Menu  driven  progran  with  the  capability  of  analyzing  data  In  terras  of  eleven 
coaaon  functions.  Table  I  lists  the  functions  currently  available.  This 
series  of  prograas  differs  priaarlly  In  the  har(bfare  requireaents  to  lapleaent 
and  the  fora  of  the  resulting  graphical  output.  Each  of  the  prograas  has  the 
saae  aatheaatlcal  basis  and  identical  analysis  capabilities.  Table  II  lists 
the  hardware  requireaents  for  each  of  these  prograas.  In  as  auch  as  possible 
each  prograa  has  the  sane  fora  and  relatively  the  saae  Input  foraat.  PCFITN, 
the  slapllst  of  the  prograas,  has  very  slaple  "line  printer”  vaphics  output 
and  consequently  Halted  options.  PCFIT6  with  stronger  graphics  capabilities 
allows  the  user  to  select  a  variety  of  foraats  with  which  to  display  the 
graphical  output.  PCFITP  which  requires  the  availability  of  a  Hewlett-Packard 
plotter  allows  the  greatest  variety  In  the  graphics.  In  foraat,  color  and  the 
actual  nuaber  of  curves  that  can  be  plotted  on  a  single  graph.  The  graphics 
range  froa  crude  to  adequate  but  no  atteapt  has  been  aade  to  provide  "profes¬ 
sional  graphics”  In  any  case.  An  option  Is  provided  to  allow  curves  once 
generated  to  be  stored  In  data  files  for  future  Import  to  professional  plotting 
programs  or  other  analysis  programs. 


-  -  - 
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TABLE  1.  PCFIT  Available  Functions 


Y  »  A  +  BX 

Y  *  A  exp(BX) 

Y  *  AXB 

Y  ■  A  +  B/X 

Y  -  1/(A  +  BX> 

Y  «  X/{A  +  BX) 

Y  >  PXYNOMINAL 

Y  -  LAGRANGE  INTERPXATIQN 

Y  »  SPLINE  FIT 

Y  -  FOURIER  SERIES 
Y  «  NATURAL  CUBIC  SPLINE 


TABLE  2.  HardMre  Requi  resents 


192K  »CMORy 
HONOCHROtC  BOARD 
MONOCHROME  MONITOR 
PRIMTER(FOR  HARDCOPY) 

2S6K  MEMORY 

GRAPHICS  BOARD 

GRAPHICS  MONHOR 

GRAPHICS  PRINTER(FOR  HARDCOPY) 

GRAPHMATI CS (MICROCOHPAT IBLES ) 

256K  MEMORY 

HEWLETT-PACKARD  PLOTTER 
PRINTER (FOR  HARDCOPY) 

PLOrmTIC  (MICROCOMf>ATIBLES ) 


FOttUT  FOR  OkJh  niES; 


The  data  Input  to  the  PCFIT  Is  from  data  files  vdth  the  foil  owing  form: 
Line  CONTENT 

1  TITLE  (up  to  50  characters) 

2  X-AXIS  LABEL  (up  to  50  characters) 

3  Y-AXIS  LABEL  (up  to  50  characters) 

4  X(1),Y(1)  -  list  directed  format 


N  X(N).Y(N)  (up  to  200  data  pairs) 

NOTE:  It  Is  reconmended  that  the  labels  used  for  the  axes  be  limited  to 
approximately  ten  characters. 

TIC  COEFFICIENT  OF  DETERNIIIATION 


The  only  statistical  Information  Involved  In  the  PCFIT  series  of  programs 
Is  the  coefficient  of  determination.  The  program  Is  only  Intended  to  give  a 
quick  visual  look  at  the  abilities  of  the  various  options,  not  a  comprehensive 
statistical  "look"  at  those  abilities. 

RSQ  Is  given  by  the  following  equation: 


RSQ  -  1.  -  SSE 

HR 

£  (Yi-Y)2 
i=l 

where  (x^,y^)  are  a  set  of  N  data  points 

y  -  arithmetic  average  of  the  y^  values 

SSE  -  sun  of  squares  for  error 

N 

fyi  “  Ycalculated  at  x^  )2 


If  the  curve  passes  through  all  points,  then 


RSQ  «  1.00 

If  the  curve  misses  the  data  points  by  large  deviations  and  the  data  Is  quite 
scattered  the  RSQ  will  be  small.  Thus,  RSQ  for  some  options  gives  an  Indica¬ 
tion  of  which  curves  fit  the  data  points  "best."  Caution  -  Even  If  RSQ  «  1., 
the  curve  luy  behave  wildly  between  data  points  and/or  outside  the  given  data 
range. 


AYAIUUILE  OPTIONS: 

Table  I  sunmarizes  the  options  available  In  the  PCFIT  series  of  programs. 
Options  1  through  8  are  common  functions  and  will  not  be  discussed  further. 

The  Spline  Fit,  Option  9,  uses  knots.  Juncture  points  at  which  the 
polynonrinals'  derivatives  are  matched,  selected  automatically  by  the  routine 
to  be  such  that  the  data  set  Is  divided  Into  up  to  five  equal  subsets.  Each 
subset  must  contain  at  least  seven  data  points.  Third  de^ee  polynomlnals 
are  calculated  and  plotted  In  each  spline  segment,  with  the  first  and  second 
derivatives  being  matched  at  the  common  points.  The  Y  array  can  be  multiple 
valued.  The  X  array  must  be  In  ascending  order  for  correct  assignment  of 
points  to  the  spline  segpnents.  Reordering  Is  performed  by  the  program,  routine 
XREOO,  If  necessary. 

The  Fourier  Series  Representation,  Option  10  -  any  single- valued  function 
that  Is  continuous,  except  possibly  for  a  finite  nunber  of  discontinuities  In 
the  Interval  of  length  2L,  and  which  has  a  finite  nunber  of  maxima  and  minima 
In  this  Interval ,  may  be  represented  by  a  convergent  Fourier  series  of  the 
form: 


Y  »  O.SAq  +  ^  (An  cos(mr  x/L)  +  Bn  sin(n  ttx/D) 
n=l 

The  program  essentially  forms  such  a  single- valued  function  from  the  (X,Y) 
data  by  Joining  the  points  with  stral^t  lines.  The  user  selects  the  nunber 
of  terms  to  be  used  In  the  finite  series  approximation  of  the  above  equation. 
The  program  uses  a  nunerical  Integration  technique  to  calculate  the  coeffi¬ 
cients  An  and  Bn.  The  resultant  curve  Is  then  superimposed  on  the  data  points 
and  Fourier  coerficlents  displayed.  A  maximum  of  10  values  of  An  and  Bn  are 
displayed.  The  parameter  Lin  the  above  equation  Is  given  by 

L  >  0.5(X(data  upper  limit)  -  X(data  lower  limit)). 

The  more  points  used,  the  better,  due  to  the  method  of  forming  the  single 
valued  function. 

Natural  Cubic  Spline  Interpolation,  Option  12  -  during  the  past  decade 
spline  functions  have  gained  widespread  use  In  nunerical  analysis.  Briefly, 
splines  are  piece-wise  polynomlnals  with  continuity  In  derivatives  through 


one  less  than  the  polynonlnal  order,  and  vdth  the  Juncture  points  between 
different  polynoarfnals  (knots),  usually  at  the  data  points.  End  conditions 
can  be  prescribed  on  the  derivatives  at  these  end  points.  The  natural  cubic 
spline  employs  third  degree  polynomlnals,  knots  at  the  data  points,  with  second 
derivatives  vanishing  at  the  end  data  points. 

The  theory  of  splines  Is  fairly  Involved  and  deals  mainly  with  establish¬ 
ing  various  existence,  uniqueness,  and  convergence  properties.  However,  perhaps 
the  most  Important  practical  results  for  data  fitting  establish  splines  as 
one  of  the  best  approximations.  In  various  mathematical  senses,  to  tabular 
data.  Of  particular  Importance  Is  the  result  that  for  a  given  set  of  X-Y 
data  In  the  Interval  (a,b),  of  all  functions  f(x)  with  continuous  second  deriv¬ 
ative  and  such  that  f(xi)  >  yi ,  the  spline  function  with  knots  at  data  points 
and  second  derivatives  equal  to  zero  at  and  "a"  "b”  minimizes  the  Integral 

b 

f\r  Ixll^dx 

a 


Note  that  fix)  Is  often  a  good  approximation  to  curvature. 

Data  Smoothing,  Option  13  -  this  option  performs  the  user's  choice  of 
first  or  third  degree  five  point  smoothing  of  the  current  Y  array.  Each  Y 
value  Is  replaced  by  the  value  given  by  a  local  least  squares  curve  at  the 
corresponding  X.  This  curve  Is  determined  by  using  the  original  Y  value  plus 
the  two  original  Y  values  on  either  side.  For  the  end  and  next-to-end  points, 
the  choice  Is  skewed  so  as  to  give  a  total  of  five  points  as  close  to  the  end 
as  possible.  Data  points  must  be  equally  spaced  In  X.  Therefore,  caution 
must  be  shown  In  using  this  option. 

First  degree  smoothing  Is  commonly  referred  to  as  a  moving  average.  It 
may  be  necessary  to  call  the  smoothing  option  several  times  In  succession, 
smoothing  the  smoothed  data,  to  yield  values  acceptable  to  the  user.  It  Is 
recommended  that  the  grossly  outlying  data  be  corrected  or  removed  before 
using  least  squares  smoothing. 


INPUT  GUIDES  FOR  PCFIT  PROGRAIC; 

The  following  three  sections  contain  detailed  Input  guides  for  PCFTIM, 
PCFITG,  and  PCFITP,  respectively.  Many  of  the  sections  are  Identical  but 
have  been  Included  In  a  redundant  fashion  to  facilitate  the  use  of  the  user's 
choice  of  program.  The  reader  Is  encouraged  to  review  the  appendix  that 
contains  sample  runstrearas  for  typical  examples  of  the  programs  for  further 
clarification. 


in  in  n  n  <0 


TABLE  3. 


TITLE 

X-AXIS 

Y-AXIS 

1. 0000 

1. 2000 

1. 4000 

1.8000 

1.8000 
2. 0000 

2. 2000 

2. 4000 

2. 8000 

2. 8000 
3. 0000 

3. 2000 

3.4000 

3. 8000 

3. 8000 
4. 0000 

4. 2000 

4. 4000 

4. 8000 

4. 8000 
S. 0000 

.  2000 
.  4000 
.8000 
.  8000 
.OOOO 


DATA1.DAT 


.'V-sJ 

>/.v 


2. 0000 

2. 2000 
2. 0000 

2. 4000 

2.  1000 

2. 3000 
2. SOOO 

2. 3000 

2. 8000 

2. 4000 
2. 7000 
3. 1000 

2. 8000 
3. 0000 

2.  9000 
3. OOOO 

3. 2000 

3.  1000 

3. 3000 

3. 2000 

3. 4000 

3. 2000 
3. OOOO 
2. 9000 
2. SOOO 

2. 2000 


II.  PCFITM 


PCFITM  Is  the  least  demanding  as  far  as  hardware,  but  also  Is  least 
Impressive  as  to  the  graphical  output  provided.  The  mlnlmun  system  must  have 
192K  of  memory,  a  monochrome  board,  and  correspondingly,  a  monochrome  monitor. 
The  text-only  nature  of  the  monitor  limits  the  detail  of  the  graphical  output. 


INPUT  SUIDE  FOR  PCFITM; 

For  PCFITM  as  well  as  the  other  members  of  the  series  the  user  Inputs 
are  menu  driven  prompts  with  an  attempt  made  to  make  the  selections  somewhat 
self  evident  for  the  user.  To  run  PCFITM  the  user  Is  presented  with  five 
menus  In  order:  (1)  DATA  INPUT  fCNU,  (2)  LOG  tCNU,  (3)  DATA  SCALING  »CNU, 

(4)  OPTION  SELECTION  fCNU  and  (5)  PLOTTING  MENU.  The  program  Is  designed 
such  that  the  user  may,  having  completed  one  calculation  repeat  any  of  the 
previous  menu  selection  processes.  Additionally,  the  program  does  not  termi¬ 
nate  naturally  but  allows  the  user  to  select  alternate  curve  functions, 
plotting  options,  or  scaling  options  without  re-entering  the  data. 

For  the  purposes  of  this  report,  a  sample  data  set  will  be  used  and  will 
be  refered  to  as  DATA1.DAT;  Table  III  contains  this  data  set  for  reference. 


DATA  INPUT  >CMU  -  STARTING  THE  PROGRAM: 

The  program  Is  started  by  typing  the  command  PCFITM  following  the  systan 
prompt.  The  program  enters  the  "DATA  INPUT  MENU"  Initially  and  prompts  the 
user  as  to  whether  printed  output  Is  desired. 


PRINTED  OUTPUT?  (Y/N) 


This  simple  option  either  provides  or  surpresses  output  to  the  printer. 
The  characteristic  slowness  of  typical  printers  associated  with  PC  type 
computers  may  require  excessive  time  as  compared  to  the  actual  computlonal 
times  Involved,  thus  supresslon  of  printed  output  may  be  desired. 

The  user  Is  then  prompted  to  enter  the  name  of  a  file  containing  the 
data  to  be  analyzed. 


ENTER  DATA  FILE  NAfC 


It  Is  assumed  that  the  data  has  previously  been  stored  in  a  data  file  in  the 
form  described  In  the  previous  section  of  this  report.  The  user  enters  the 
data  file  name,  the  program  displays  the  data  on  the  monitor  as  it  is  read 
and  prints  a  listing  if  the  printing  option  was  selected. 


Following  this  step  the  user  Is  prompted  as  to  whether  additional  data 
files  are  to  be  read  thus  allowing  combining  data  from  more  that  one  file. 


ADDITIONAL  DATA  FILES?  (Y/N) 


The  answer  Is  either  "Y"  or  "N"  depending  on  the  situation.  PCFITP  will 
treat  this  option  somewhat  differently  and  will  provide  for  plotting  multiple 
curves  on  a  single  chart. 


LOG  ICMU; 

The  second  menu  section  Is  now  entered  allowing  the  user  the  option  of 
performing  the  plotting,  fitting  or  Interpolations  using  the  logarithm  of  X 
and/or  logarithm  of  Y  and.  Independent  of  this  choice,  plotting  the  results 
In  normal ,  semi-log,  or  log-log  form.  The  user  Is  presented  with  a  menu  of 
the  following  form: 


CALCULATE  HITH  LOGS?  X  Y  XY  N  NN  EX 
X  -  LOG(X  DATA) 

Y  -  LOG(Y  DATA) 

XY  -  L0G(X  DATA)  AND  L0G(Y  DATA) 

N  -  00  NOT  USE  LOGS  -  NAY  USE  LOGS  IN  PLOTTING  OF  DATA 

NN  -  DO  NOT  USE  LOGS  AS  INPUT  OR  PLOTTING  OF  DATA 
EX  -  STOP 


Selection  of  "X",  "Y",  or  "XY"  will  cause  the  program  to  take  the  log(IO)  of 
appropriately  X,  Y,  or  X  and  Y  before  proceeding  with  the  fitting  or  Interpol  a 
tion  process.  Upon  completion  of  the  program  the  data  will  be  returned  to 
the  original  state.  Selection  of  "N"  Indicates  the  logarithm  Is  not  to  be 
used  In  the  calculations  but  allows  a  future  menu  selection  concerning  the 
plotting  of  the  data.  Selection  of  "NN"  provides  a  presupposed  response  to 
the  next  prompt  and  provides  an  early  answer  that  logarithms  are  not  to  be 
used  In  either  the  calculations  or  the  plotting  of  the  graphical  output.  The 
selection  of  "EX"  terminates  the  program. 

Providing  the  "NN"  option  was  not  selected,  the  user  Is  prompted  for  the 
plotting  relative  to  logarithms: 


PLOT  LOGS?  X  Y  XY  N  NN  EX 


This  prompt  Is  analogous  to  the  previous  and  allows  selection  of  options 
associated  with  the  plotted  output. 


mk  SCALING  NEMU; 

The  data  scaling  options  menu  allows  the  scaling  of  the  data  for  plotting 
purposes.  The  form  of  this  menu  Is: 


SCALE  DATA  -  EITTER  S 
S  -  SCALE  DATA 
Y  -  ORIGIN  IS  AT  Y-0 
E  -  END(STOP) 


X  Y  0  E  N  IN  ANY  ORDER 
X  -  ORIGIN  IS  AT  X-0 
0  -  USER  SPECIFIED  ORIGIN 
N  -  NOTHING 


Prior  to  plotting  the  data.  It  must  be  scaled  to  provide  scaling  parameters/ 
factors  to  assure  that  all  data  will  appear  within  the  range  of  the  graphical 
plot.  The  selection  of  the  "S"  option  scales  the  data  In  a  manner  such  that 
the  range  of  the  X  and  Y  axes  will  contain  all  data.  If  the  data  Is  somewhat 
1nteger>11ke,  data  points  may  be  located  on  the  axes  which  may  not  provide  an 
attractive  output  plot.  To  avoid  this  shortcoming  of  the  scaling,  additional 
scaling  options  are  provided.  The  selection  of  "SX“,  "SY",  or  "SXY"  will 
scale  the  data  In  a  manner  such  that  the  origin  Is  located  at  X«0,  Y«0,  or 
X«Y«0,  respectively.  This  option,  depending  on  the  data,  may  then  displace 
the  curve  from  the  origin.  Care  should  be  taken  before  using  this  option  to 
assure  the  data  can  be  represented  adequately  with  Its  use.  If  negative  nunbers 
are  Involved  the  program  will  prompt  the  user  to  this  fact  and  not  allow  the 
option  to  be  used. 

While  the  program  selects  reasonable  nunbers  for  labeling  the  tic  marks 
on  the  axes,  they  may  be  manually  adjusted  to  the  satisfaction  of  the  user  by 
specifying  the  "SO"  option.  If  the  "SO"  option  Is  selected  the  program  will 
calculate  an  Initial  set  of  scaling  parameters  and  display  them  to  the  user 
In  the  form  of  a  prompt: 


ORIGIN  AT  X  -  .80000  STEPS  OF  .80000 

ENTER  NEU  VALUES.  OTICRHISE  ENTER  ,, 


At  this  time  the  user  may  elect  to  use  these  scaling  parameters,  by  specifying 
or  enter  parameters  of  his  choosing  by  specifying  the  value  of  X(or  Y) 
at  the  origin  and  the  value  of  the  Increment  of  X(or  Y)  associated  with  each 
major  tic  mark.  It  should  be  noted  that  the  user  must  select  these  parameters 
so  that  all  data  Is  contained  within  the  resulting  plot.  If  the  range  of  the 
axes  Is  not  adequate  to  contain  the  data,  data  points  may  "wrap  around"  and 
appear  In  strange  locations  or  not  appear  In  the  graphical  output.  The  program 


«rl11  check  the  values  thus  entered  to  assure  the  range  Is  appropriate  to 
contain  a11  data.  If  the  range  Is  found  to  be  Inadequate,  the  user  will  be 
pronpted  In  the  form: 


SPECIFIED  ORIGIN  LARGER  THAN  SOIC  DATA  POINTS  -  RE-ENTER 


At  this  time  the  user  should  enter  a  new  value  for  the  origin.  If  the  range 
Is  still  found  to  be  Inadequate,  the  user  Is  further  prompted  by  : 


STEP  SIZE  INSUFFICIENT  FOR  DATA  -  RE-ENTER 


At  which  time  the  user  can  adjust  the  Increments  associated  with  each  major 
tic  mark. 


OPTION  SELECTION  ICNU; 

Initially  the  program  exercises  the  first  six  of  the  possible  options 
automatically  and  provides  as  guidance  to  the  user  a  measure  of  the  ^goodness 
of  the  fit  In  terms  of  the  coefficient  of  determination,  RSQ,  previously 
discussed.  The  following  form  of  Information  Is  then  provided  the  user  with 
the  prompt  allowing  the  user  to  specify  the  option  of  his  choice. 


At  this  point  the  user  Is  to  select  the  option,  1  -  13,  desired  or  an  alter¬ 
native  operation  as  Indicated  by  the  alphabetic  codes. 

The  desired  nathematlcal  fom  of  the  function  vrfth  which  the  data  Is  to 
be  analyzed  Is  selected  by  the  appropriate  nuaerlcal  value  1  -  13.  For  the 
first  six  options,  the  user  Is  provided  with  sane  Indication  of  the  appropri¬ 
ateness  of  these  function  to  represent  the  data;  a  h1^  degree  of  "fit''  Is 
Indicated  by  a  RSQ  value  near  unity.  It  Is  recomended  that  the  form  of  the 
function  be  exanrined  particularly  for  the  More  non-linear  options  8-13  for  a 
RSQ  value  near  unity  simply  means  the  curve  nearly  passes  throu^  a11  data 
points.  The  behavior  of  the  curve  between  data  points  or  the  slope  of  the 
curve  at  the  data  points  may  not  represent  the  physics  of  the  data. 

Option  7,  the  polynoorlnal ,  may  be  up  to  14th  order;  If  this  option  Is 
selected  the  user  will  be  prompted  to  select  the  desired  order.  If  an  order 
Is  selected  that  Is  not  supported  by  the  data,  I.e.  larger  order  than  there 
are  data  points,  the  program  will  correct  the  choice  of  order  to  a  more 
appropriate  value. 

Option  8  will  prompt  the  user  to  select  the  appropriate  number  of  data 
points  to  be  used  In  the  polynonrinal  Interpolating  formula;  usually  between  2 
and  4.  Additionally,  a  brief  help  menu  Is  provided  for  this  option. 

Option  9  will  automatically  divide  the  data  range  Into  three  subranges 
for  fitting  by  third  degree  polynomlnals  In  each  subrange. 

Option  10  will  also  prompt  the  user  to  select  the  appropriate  number  of 
series  terms  data  points  to  be  used. 

Option  11  does  not  perform  any  analysis  of  the  data  but  simply  allows 
the  user  to  plot  the  Input  values. 

Option  13  provides  two  smoothing  techniques,  first  and  third  degree,  the 
user  will  be  prompted  to  select  one  or  the  other;  a  brief  help  menu  Is  also 
provided.  Once  the  data  Is  smoothed  the  program  Is  re-entered  at  the  scaling 
menu  since  the  data  should  now  be  somewhat  more  confined  In  terms  of  the  excur¬ 
sions  along  the  Y  axis.  The  data  Is  then  rescaled  and  subsequently  plotted, 
fitted.  Interpolated,  or  smoothed  as  the  user  desires. 

The  selection  of  the  "L"  option  will  list  on  the  screen  the  data  being 
analyzed  and  return  to  the  menu  for  further  Instructions. 

The  "SA"  option  allows  the  user  to  save  the  data  that  makes  up  the  fitted 
or  Interpolated  curve.  This  option  can  only  be  used  If  a  curve  has  been  gener¬ 
ated  -that  Is  It  cannot  be  used  on  the  first  pass  through  the  pro^am.  Assuming 
one  of  the  eleven  fitting/interpolating  options  has  been  previously  selected 
and  the  resulting  curve  found  to  be  worthy  of  saving  for  future  use.  It  may 
be  saved  In  a  separate  file  by  specifying  the  "SA"  option.  If  this  option  Is 
selected  the  user  will  be  prompted  to  specify  a  file  name  In  which  to  store 
the  data  followed  by  a  prompt  as  to  whether  the  title  and  axes  labels  are  to 
be  stored  also.  Depending  on  the  purpose  of  selecting  this  option,  the  answer 
may  be  either  "Y"  or  "N".  If,  for  example,  the  purpose  of  saving  the  data  Is 


to  a110M  Import  Into  a  different  program  one  may  not  want  to  save  the  title 
and  labels,  only  the  X  and  Y  values.  Alternatively,  If  the  purpose  of  selec¬ 
tion  of  this  option  Is  to  use  It  as  Input  data  to  P^IT,  the  title  and  labels 
would  be  desired.  The  curves  generated  In  any  of  the  PCFIT  programs  consist 
of  one  hundred  X-Y  data  pairs.  Some  programs  or  some  situations  may  not  allow 
this  many  data  points  to  be  used  so  options  are  provided  to  store  25,  50,  or 
100  data  points.  The  user  Is  prompted  to  enter  his  choice;  the  method  used 
when  either  50  or  25  data  points  Is  selected  Is  to  store  In  the  file  every 
other  or  every  fourth  data  point. 

The  "ST"  option  simply  terminates  the  program. 

The  selection  of  the  "DA"  option  reschedules  the  program  at  the  beginning 
allowing  a  new  set  of  data  to  be  entered.  This  option  causes  the  program  to 
discard  the  current  data  set  and  prompt  the  user  for  the  file  name  of  the 
file  containing  the  new  data  to  be  analyzed.  This  option  does  not  allow  the 
new  data  to  simply  be  appended  to  the  end  of  the  current  data  set. 

The  selection  of  the  "RS"  or  restart  option  reschedules  the  program  at 
the  point  of  the  LOG  MENU.  This  option  retains  the  data  currently  under  analysis. 

The  "RP"  or  replot  option  reschedules  the  program  at  the  point  of  the 
SCALING  MENU  to  allow  adjustments  generally  through  the  use  of  user  specified 
origin  option  In  this  menu. 

The  "EX"  option  Is  an  alternate  to  the  "ST"  option  performing  the  same 
function  of  terminating  the  program. 

Assiining  one  of  the  eleven  function  was  selected  as  the  form  of  the  data 
analysis,  the  program  calculates  and  displays  on  the  monitor,  and  printer  If 
not  suppressed,  the  option  selected,  a  measure  of  the  quality  of  the  fitted/ 
Interpolated  curve,  RSQ,  and  the  appropriate  coefficients.  This  Information 
win  be  displayed  In  the  form: 


OPTION  NO.  7 
Y-POLYNOMINAL 
DEGREE  -  5 
RSQ  >  .8893 
CO  -  .246761E-K)1 
Cl  -  -.12838Set01 
C2  -  .12S361E+01 
C3  »  -.470453E+00 
C4  «  .863621E-01 
C5  -  -.617910E-02 
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PLOTTIIIS  MEW: 

PCFITM  will  automatically  provide  a  "line  printer”  type  display  of  the 
specified  graphical  output  on  the  monitor.  The  resolution  of  the  monitor  Is 
such  that  much  of  the  detail  Is  lost  In  the  process.  The  user  Is  prompted  as 
to  whether  a  hard  copy  Is  desired: 


HARD  COPT?  (Y/N) 


If  the  user  specifies  ”Y"  the  resulting  graph  Is  expanded  to  fill  a  full  sheet 
of  paper  adding  some  detail  to  the  resulting  chart. 

The  program  returns  to  the  OPTIONS  CNU  for  specification  of  additional 
options. 


HR.TIPLE  PLOTS: 

Plotting  of  multiple  curves  using  the  low  resolution  plotting  options 
provided  In  PCFITM  Is  not  recommended. 


III.  PCFIT6 


PCFITG  provides  adequate  representation  of  the  data  and  resulting  fitted 
or  Interpolated  curves  on  a  grapnical  Monitor.  The  mlniMUM  system  must  have 
256K  of  memory,  a  color  graphics  or  monochrome  ^aphlcs  board,  and  correspond¬ 
ingly,  a  graphics  or  monochrome  monitor.  Additionally,  the  program  utilizes 
the  G^HMATIC  library  routines  available  from  MICROCONPATIBLES  that  must  be 
supplied  by  the  user.  The  resolution  of  the  monitor  limits  the  detail  of  the 
graphical  output. 


IMPIIT  GUIDE  FOR  PCTHG; 

For  PCFITG,  as  well  as  the  other  members  of  the  series,  the  user  Inputs 
are  menu  driven  prompts  with  an  attempt  made  to  make  the  selections  somewhat 
self  evident  for  the  user.  To  run  PCFITG  the  user  Is  presented  with  five 
menus  In  order:  (1)  QATA  INPUT  »CNU,  (2)  LOG  KENU,  (3)  DATA  SCALING  rCNU, 

(4)  OPTION  SELECTION  tCNU  and  (5)  PLOTTING  MENU.  The  program  Is  designed 
such  that  the  user  may,  having  completed  one  calculation,  repeat  any  of  the 
previous  menu  selection  processes.  Additionally,  the  program  does  not  termi¬ 
nate  naturally  but  allows  the  user  to  select  alternate  curve  functions, 
plotting  options,  or  scaling  options  without  re-entering  the  data. 

For  the  purposes  of  this  report,  a  sample  data  set  will  be  used  and  will 
be  refered  to  as  DATA1.DAT;  Table  III  contains  this  data  set  for  reference. 


DATA  mnrr  lou  -  staktiiig  the  program: 

The  program  Is  started  by  typing  the  command  PCFITG  following  the  system 
prompt.  The  program  enters  the  "DATA  INPUT  fCNU"  Initially  and  prompts  the 
user  as  to  whether  printed  output  Is  desired. 


PRINTED  OUTPUT?  (Y/N) 


This  simple  option  either  provides  or  surpresses  output  to  the  printer.  The 
characteristic  slowness  of  typical  printers  associated  with  PC  type  computers 
may  require  excessive  time  as  compared  to  the  actual  computlonal  times  Involved, 
thus  supresslon  of  printed  output  may  be  desired. 

The  user  Is  then  prompted  to  enter  the  name  of  a  file  containing  the 
data  to  be  analyzed. 


ENTER  DATA  FILE  NAIC 


It  Is  assimed  that  the  data  has  previously  been  stored  In  a  data  file  In  the 
form  described  In  the  previous  section  of  this  report.  The  user  enters  the 


data  ffle  naae,  the  progran  displays  the  data  on  the  monitor  as  It  Is  read 
and  prints  a  listing  If  the  printing  option  was  selected. 

Following  this  step  the  user  Is  prompted  as  to  whether  additional  data 
files  are  to  be  read  thus  allowing  combining  data  from  more  that  one  file. 


ADDITIONAL  DATA  FILES?  (Y/N) 


The  answer  Is  either  "Y"  or  "N"  depending  on  the  situation.  PCFITP  will  treat 
this  option  somewhat  differently  and  will  provide  for  plotting  multiple  curves 
on  a  single  chart. 


LOGJCNU: 

The  second  menu  section  Is  now  entered  allowing  the  user  the  option  of 
performing  the  plotting,  fitting  or  Interpolations  using  the  logarithm  of  X 
and/or  logarithm  of  Y  and.  Independent  of  this  choice,  plotting  the  results 
In  normal ,  semi-log  or  log-log  form.  The  user  Is  presented  with  a  menu  of 
the  following  form: 


CALCUUTE  MTH  LOGS?  X  Y  XY  M  NN  EX 
X  -  LOG(XOATA) 

Y  -  L0G(Y  DATA) 

XY  -  L06(X  DATA)  AND  LOG(Y  DATA) 

N  -  DO  NOT  USE  LOGS  -  NAY  USE  LOGS  IN  PLOTTING  OF  DATA 

NN  -  DO  NOT  USE  LOGS  AS  IIPUT  OR  PLOTTING  OF  DATA 

EX  -  STOP 


Selection  of  "X",  "Y",  or  "XY"  will  cause  the  program  to  take  the  log  (10)  of 
appropriately  X,  Y,  or  X  and  Y  before  proceeding  with  the  fitting  or  Interpol  a 
tion  process.  Upon  completion  of  the  program  the  data  will  be  returned  to 
the  original  state.  Selection  of  "N"  Indicates  the  logarithm  Is  not  to  be 
used  In  the  calculations  but  allows  a  future  menu  selection  concerning  the 
plotting  of  the  data.  Selection  of  "MN"  provides  a  presupposed  response  to 
the  next  prompt  and  provides  an  early  answer  that  logarithms  are  not  to  be 
used  In  either  the  calculations  or  the  plotting  of  the  graphical  output.  The 
selection  of  "EX"  terminates  the  program. 

Providing  the  "MM"  option  was  not  selected  the  user  Is  prompted  for  the 
plotting  relative  to  logarithms: 


PLOT  LOGS?  X  Y  XY  N  NN  EX 

This  Is  analogous  to  the  previous  and  allows  selection  of  options  associated 
with  the  plotted  output. 

WTk  SCALIMG  MENU: 

The  data  scaling  options  nenu  allows  the  scaling  of  the  data  for  plotting 
purposes.  The  fona  of  this  menu  Is: 


SCALE  DATA  -  ENTER  SXYOENINANY  ORDER 


S  -  SCALE  DATA 


X  -  ORIGIN  IS  AT  X-0 


Y  -  ORIGIN  IS  AT  Y-0  0  -  USER  SPECIFIED  ORIGIN 


E  -  ENO(STOP) 


H  -  NOTHING 


Prior  to  plotting  the  data  It  must  be  scaled  to  provide  scaling  parameters/ 
factors  to  assure  that  all  data  will  appear  within  the  range  of  the  graphical 
plot.  The  selection  of  the  "S"  option  scales  the  data  In  a  manner  such  that 
the  range  of  the  X  and  Y  axes  will  contain  all  data.  If  the  data  Is  somewhat 
Integer- like,  data  points  may  be  located  on  the  axes  which  may  not  provide  an 
attractive  output  plot.  To  avoid  this  shortcoming  of  the  scaling,  additional 
scaling  options  are  provided.  The  selection  of  "SX",  "SY",  or  "SXY"  will 
scale  the  data  1n  a  manner  such  that  the  origin  Is  located  at  X-0,  Y-0  or 
X-Y-0,  respectively.  This  option,  depending  on  the  data,  may  then  displace 
the  curve  from  the  origin.  Care  should  be  taken  before  using  this  option  to 
assure  the  data  can  be  represented  adequately  with  Its  use.  If  negative  nunbers 
are  Involved,  the  program  will  prompt  the  user  to  this  fact  and  not  allow  the 
option  to  be  used. 

While  the  program  selects  reasonable  numbers  for  labeling  the  tic  marks 
on  the  axes,  they  may  be  manually  adjusted  to  the  satisfaction  of  the  user  by 
specifying  the  "SO"  option.  If  the  "SO"  option  Is  selected  the  program  will 
calculate  an  Initial  set  of  scaling  parameters  and  display  them  to  the  user 
In  the  form  of  a  prompt: 


ORIGIN  AT  X 


.80000  STEPS  OF 


.80000 


ENTER  lEH  VALUES.  OTHERNISE  ENTER 


At  this  time  the  user  may  elect  to  use  these  scaling  parameters  by  entering 
or  entering  parameters  of  his  choosing  by  specifying  the  value  of  X 
(or  Y)  at  the  origin  and  the  value  of  the  Increment  of  X  (or  Y)  associated 
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with  each  najor  tic  mark.  It  should  be  noted  that  the  user  must  select  these 
parameters  such  that  all  data  Is  contained  within  the  resulting  plot.  The 
graphical  output  Is  such  that  there  are  eight  (8)  divisions  along  the  X  axis 
and  five  (5)  along  the  Y  axis.  If  the  range  of  the  axes  Is  not  adequate  to 
contain  the  data,  data  points  may  "wrap  around"  and  appear  In  strange  locations 
or  not  appear  In  the  graphical  output.  The  program  will  check  the  values 
thus  entered  to  assure  the  range  Is  appropriate  to  contain  all  data.  If  the 
range  Is  found  to  be  Inadequate,  the  user  will  be  prompted  In  the  form: 


SPECIFIED  ORIGIN  LARGER  THAN  SOPE  DATA  POINTS  -  RE-ENTER 


At  this  time  the  user  should  enter  a  new  value  for  the  origin.  If  the  range 
Is  still  found  to  be  Inadequate,  the  user  Is  further  prompted  by: 


STEP  SIZE  INSUFFICIENr  FOR  DATA  -  RE-ENTER 


at  which  time  the  user  can  adjust  the  Increments  associated  with  each  major 
tic  mark. 


OPTION  SELECTION  MENU: 

Initially,  the  program  exercises  the  first  six  of  the  possible  options 
automatically  and  provides,  as  guidance  to  the  user,  a  measure  of  the  "goodness 
of  the  fit  In  terms  of  the  coefficient  of  determination,  RSQ,  previously 
discussed.  The  following  form  of  Information  Is  then  provided  the  user  with 
the  prompt  allowing  the  user  to  specify  the  option  of  his  choice. 


FlUaiQN 


EQW  FlUaiQN 

1  Y  -  A  ♦  BX 

2  Y  -  A  *  E**BX 

3  Y  -  A  *  X**B 

4  Y  •  A  ♦  B/X 

5  Y  -  1/(A4B*X) 

6  Y  -  X/(AfB*X) 

7  PaYNOnilAL 

8  LAGRANGE  INTERPOLATION 

9  SPLIIE  FIT 

10  FOURIER  SERIES 

11  DATA  ALONE 

12  NATURAL  CUBIC  SPLINE 

13  SMOOTHED  DATA 

ENTER:  #  L  SA  ST  DA  RS  RP  EX 


*so 

.4163 

.4224 

.5390 

.5358 

.4255 

.5911 


#  -  EQUATION  NUPQER 
SA  -  SAVE  CURVE  ON  FILE 
DA  -  READ  lEU  DATA  SET 
RP  -  REPLOT  DATA 


L  -  LIST  DATA 
ST  -  STOP 
RS  -  RESTART 
EX  -  EXIT(STOP) 


At  thi?  point  the  user  Is  to  select  the  option,  1  -  13,  desired  or  an 
alternative  operation  as  Indicated  by  the  alphabetic  codes. 

The  desi red  mathematl cal  form  of  the  f uncti on  w1  th  whi ch  the  data  1 s  to 
be  analyzed  Is  selected  by  the  appropriate  numerical  value  1  -  13.  For  the 
first  six  options  the  user  Is  provided  with  some  Indication  of  the  appropri¬ 
ateness  of  these  function  to  represent  the  data;  a  high  degree  of  "fit"  Is 
Indicated  by  a  RSQ  value  near  unity.  It  Is  recomnended  that  the  form  of  the 
function  be  examined  particularly  for  the  more  non-linear  options  8-13  for  a 
RSQ  value  near  unity  simply  means  the  curve  nearly  passes  through  all  data 
points.  The  behavior  of  the  curve  between  data  points  or  the  slope  of  the 
curve  at  the  data  points  may  not  represent  the  physics  of  the  data. 

Option  7,  the  polynomlnal,  may  be  up  to  14th  order;  If  this  option  Is 
selected  the  user  will  be  prompted  to  select  the  desired  order.  If  an  order 
Is  selected  that  Is  not  supported  by  the  data,  I.e.  larger  order  than  there 
are  data  points,  the  program  will  correct  the  choice  of  order  to  a  more  appro¬ 
priate  value. 

Option  8  will  prompt  the  user  to  select  the  appropriate  number  of  data 
points  to  be  used  In  the  polynomlnal  Interpolating  formula;  usually  between  2 
and  4.  Additionally,  a  brief  help  menu  Is  provided  for  this  option. 

Option  9  will  automatically  divide  the  data  range  Into  three  subranges 
for  fitting  by  third  degree  polynomlnals  In  each  subrange. 

Option  10  will  also  prompt  the  user  to  select  the  appropriate  nimber  of 
series  terms  to  be  used. 

Option  11  does  not  perform  any  analysis  of  the  data  but  simply  allows 
the  user  to  plot  the  Input  values. 

Option  13  provides  two  smoothing  techniques,  first  and  third  degree,  the 
user  win  be  prompted  to  select  one  or  the  other;  a  brief  help  menu  is  also 
provided.  Once  the  data  Is  smoothed,  the  program  Is  re-entered  at  the  scaling 
menu  since  the  data  should  now  be  somewhat  more  confined  In  terms  of  the  excur¬ 
sions  along  the  Y  axis.  The  data  Is  then  rescaled  and  subsequently  plotted, 
fitted.  Interpolated,  or  smoothed  as  the  user  desires. 

The  selection  of  the  "L"  option  will  list  on  the  screen  the  data  being 
analyzed  and  return  to  the  menu  for  further  Instructions. 

The  "SA"  option  allows  the  user  to  save  the  data  that  makes  up  the  fitted 
or  Interpolated  curve.  This  option  can  only  be  used  If  a  curve  has  been 
generated  -that  Is,  It  cannot  be  used  on  the  first  pass  through  the  program. 
Assuming  one  of  the  eleven  fitting/interpolating  options  has  been  previously 
selected  and  the  resulting  curve  found  to  be  worthy  of  saving  for  future  use. 

It  may  be  saved  In  a  separate  file  by  specifying  the  "SA"  option.  If  this 
option  is  selected,  the  user  will  be  prompted  to  specify  a  file  name  in  which 
to  store  the  data  followed  by  a  prompt  as  to  whether  the  title  and  axes  labels 
are  to  be  stored  also.  Depending  on  the  purpose  of  selecting  this  option, 
the  answer  may  be  either  "Y"  or  "N".  If,  for  example,  the  purpose  of  saving 
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the  data  Is  to  allow  Import  into  a  different  program  one  would  not  want  to 
save  the  title  and  labels,  only  the  X  and  Y  values.  Alternatively,  If  the 
purpose  of  selection  of  this  option  Is  to  use  It  as  Input  data  to  PCFIT,  the 
title  and  labels  would  be  desired.  The  curves  generated  In  any  of  the  PCFIT 
programs  consist  of  one  hundred  X-Y  data  pairs.  Some  programs  or  some  situa¬ 
tions  may  not  allow  this  many  data  points  to  be  used  so  options  are  provided 
to  store  25,  50,  or  100  data  points.  The  user  Is  prompted  to  enter  his  choice; 
the  method  used  when  either  50  or  25  data  points  Is  selected  Is  to  store  In 
the  file  every  other  or  every  fourth  data  point. 

The  "ST"  option  simply  terminates  the  program. 

The  selection  of  the  "DA"  option  reschedules  the  program  at  the  beginning 
allDtr.ng  a  new  set  of  data  to  be  entered.  This  option  causes  the  program  to 
discard  the  current  data  set  and  prompt  the  user  for  the  rile  name  of  the 
file  containing  the  new  data  to  be  analyzed.  This  option  does  not  allow  the 
new  data  to  simply  be  appended  to  the  end  of  the  current  data  set. 

The  selection  of  the  "RS"  or  restart  option  reschedules  the  program  at 
the  point  of  the  LOG  MENU.  This  option  retains  the  data  currently  under  analysis. 

The  "RP"  or  replot  option  reschedules  the  program  at  the  point  of  the 
SCALING  MENU  to  allow  adjustments  generally  through  the  use  of  user  specified 
origin  option  In  this  menu. 

The  "EX"  option  Is  an  alternate  to  the  "ST"  option  performing  the  same 
function  of  terminating  the  program. 

Assimlng  one  of  the  eleven  function's  was  selected  as  the  form  of  the 
data  analysis,  the  program  calculates  and  displays  on  the  monitor,  and  printer 
If  not  suppressed,  the  option  selected,  a  measure  of  the  quality  of  the  fitted/ 
Interpolated  curve,  RSQ,  and  the  appropriate  coefficients.  This  Information 
will  be  displayed  In  the  form: 


OPTION  NO.  7 
Y-PaYNOPONAL 
DEGREE  »  5 
RSQ  >  .8893 
CO  >  .246761E-K)1 
Cl  «  -.12838SeH)l 
C2  -  .125361E^1 
C3  -  -.470453E+00 
C4  «  .863621E-01 


C5  -  -.617910E-02 
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PLOTTINGJCNU: 


Foil  owing  the  display  of  the  coefficients  the  user  Is  presented  with  the 
PLOTTING  fCNU.  This  menu  Is  for  the  selection  of  options  associated  with  the 
plotting  and  display  of  the  data  points  only.  The  fitted  curve  Is  always  In 
the  form  of  one  hundred  data  points  that  In  general  are  closely  spaced  to 
appear  as  a  continuous  curve.  The  plotting  option  menu  has  the  form: 


****  PLOTTING  QPTIOIIS  **** 
ENTER:  PALBO  +  X*. 


PLOT  DATA  AS  *  SYWOLS 

A  - 

CONNENT  DATA  POINTS 

B  - 

USE  DIAMOND 

+  - 

USE  X 

*  . 

USE  . 

0  - 

HIGH  RESaUTIQN(DEF) 

N  - 

NOTHING 

E  - 

0  H  N  N  E 
PLOT  AXES 
BROKEN  LINE 
USE  * 

USE  * 

USE  0 
ICDIUM  RES 
END(STOP) 


The  user  may  enter  up  to  ten  of  the  letters  In  a  string  to  specify  the  selec¬ 
tion  of  options;  however,  there  are  not.  In  general,  ten  options  to  be  selected 
at  any  one  time. 

In  order  that  the  Input  data  1s  plotted,  the  "P"  option  must  be  selected. 
This  option  will  then  plot  each  data  point  as  a  "+"  symbol. 

The  selection  of  the  "A"  or  axis  option  Includes  the  axes  and  axes  labels 
and  graph  title  In  the  graphical  output. 

The  "L"  option  connects  the  data  points  by  solid  lines,  the  “B"  option 
connects  the  data  points  by  broken  or  dotted  lines.  These  options  may  be 
used  either  Independently  of  or  In  conjunction  with  the  "P"  option.  If  the 
combination  "PL"  or  "PB"  1s  used  the  data  points,  "+"  symbols,  are  connected 
by  solid  or  broken  lines.  If  only  "L"  or  "B"  option  selected,  no  symbols 
will  appear  on  the  graph. 

The  "D",  "+",  "X",  ".",  and  "0"  options  must  be  used  In  conjunction 

with  the  "P"  option  and  specify  alternate  symbols  to  be  used  to  represent  the 
data  points.  The  "D"  option  represents  a  diamond,  ASCII  symbol  004,  "+"  option 
Is  a  plus  sign  somewhat  larger  than  the  default  plus  symbol,  "X"  option  is 
the  symbol  X,  Is  the  symbol  *,  option  Is  a  period  -recommended  If 
there  Is  a  large  amount  of  data  and  "0"  Is  the  symbol  0.  These  options  can 


also  be  used  In  conjunction  with  either  option  "L”  or  "B"  to  connect  data 
point  symbols  with  either  solid  or  broken  lines. 

The  "H"  and  "M"  options  specify  the  resolution  of  the  graphical  display. 
The  default  value  Is  "H"  and  Is  640  x  200  resolution  In  black  and  white.  The 
medium  resolution,  "M"  option.  Is  320  x  200  resolution  with  color  If  a  color 
monitor  Is  used. 

The  "M"  option  returns  the  program  to  the  previous  menu  and  the  "E"  option 
terminates  the  program. 

Once  the  graphical  display  has  been  formed  on  the  monitor  the  user  Is 
then  prompted  as  to  whether  a  hard  copy  of  the  plot  Is  desired. 


HARD  COPY  (Y/N) 


Providing  the  user  has  a  dot  matrix  printer  with  graphics  capability,  the 
screen  can  be  "dunped"  to  the  printer  by  specifying  *Y“. 

The  program  now  returns  to  the  OPTICMS  1CNU  for  selection  of  alternate 
functions  or  other  options  available  to  the  user.  This  process  may  be  repeated 
Indefinitely  at  the  discretion  of  the  user. 


iU.TIFlE  CURYES; 

This  program  provides  for  only  simple  options  for  plotting  more  than  one 
curve  on  a  single  chart.  This  option  will  only  allow  plotting  of  two  or  three 
curves  on  a  single  chart  by  (1)  analyzing  data  set  niinber  1  and  saving  the 
preferred  curve  by  specification  of  "SA"  In  the  OPTIONS  MENU,  (2)  repeat  the 
process  for  the  remaining  data  sets,  (3)  re-run  PCFITG  using  the  “saved  curves" 
as  Input  and  combining  Into  a  single  data  set,  and  finally  (4)  plotting  the 
data  as  Individual  data  points.  Since  each  of  these  data  sets  may  contain  up 
to  100  data  points,  the  plotted  result  will  appear  as  a  near  continuous  line 
on  the  monitor  for  each  of  the  data  sets.  PCFITP  provides  much  more  Impressive 
graphical  output  and  options  for  plotting  multiple  curves  on  a  single  chart. 
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IV.  PCFITP 


PCFITP  provides  adequate  representation  of  the  data  and  resulting  fitted 
or  Interpolated  curves  on  a  Hewlett-Packard  plotter.  The  minimum  system  must 
have  2S6K  of  memory.  Additionally,  the  program  utilizes  the  PLOTMATIC  library 
routines  that  must  be  supplied  by  the  user.  The  resolution  of  the  plotter 
limits  the  detail  of  the  graphical  output. 


IMPOT  GUIDE  FOR  PCFITP; 

For  PCFITP  as  well  as  the  other  members  of  the  series,  the  user  Inputs 
are  menu  driven  prompts  with  an  attempt  made  to  make  the  selections  somewhat 
self  evident  for  the  user.  To  run  PCFITP  the  user  Is  presented  with  five 
menus  In  order:  (1)  DATA  INPUT  rCNU,  (2)  LOG  MENU,  (3)  DATA  SCALING  MENU. 

(4)  OPTION  SELECTION  MENU  and,  (5)  PLOTTING  MENU.  The  program  Is  designed 
such  that  the  user  may,  having  completed  one  calculation,  repeat  any  of  the 
previous  menu  selection  processes.  Additionally,  the  program  does  not  termi¬ 
nate  naturally  but  allows  the  user  to  select  alternate  curve  functions, 
plotting  options  or  scaling  options  without  re-entering  the  data. 

For  the  purposes  of  this  report,  a  sample  data  set  will  be  used  and  will 
be  refered  to  as  DATA1.DAT;  Table  III  contains  this  data  set  for  reference. 


DATA  INPUT  mm  -  STARTlilG  THE  PROGRAM: 

The  program  Is  started  by  typing  the  command  PCFITP  following  the  system 
prompt.  The  program  enters  the  ^DATA  INPUT  MENU"  Initially  and  prompts  the 
user  as  to  whether  printed  output  Is  desired. 


PRIMTED  OUTPUT?  (Y/N) 


This  simple  option  either  provides  or  surpresses  output  to  the  printer.  The 
characteristic  slowness  of  typical  printers  associated  with  PC  type  computers 
may  require  excessive  time  as  compared  to  the  actual  computational  times 
Involved,  thus  supresslon  of  printed  output  may  be  desired. 

The  user  Is  then  prompted  to  enter  the  name  of  a  file  containing  the 
data  to  be  analyzed. 


ENTER  DATA  FILE  NAfC 


It  Is  assumed  that  the  data  has  previously  been  stored  In  a  data  file  In  the 
form  described  In  the  previous  section  of  this  report.  The  user  enters  the 
data  file  name,  the  program  displays  the  data  on  the  monitor  as  It  Is  read, 
and  prints  a  listing  If  the  printing  option  was  selected. 


Following  this  step,  the  user  Is  prompted  as  to  whether  additional  data 
files  are  to  be  read  thus  allowing  data  from  more  that  one  file  to  be 
conbnined. 


MniTIONM.  MTA  FILES?  (Y/N) 


The  answer  Is  either  “Y“  or  "N"  depending  on  the  situation.  PCFITP  treats 
this  option  somewhat  differently  and  will  provide  for  plotting  multiple  curves 
on  a  single  chart.  Plotting  of  multiple  curves  will  be  discussed  at  the  con¬ 
clusion  of  this  chapter. 


LOS  mm: 

The  second  menu  section  Is  now  entered  allowing  the  user  the  option  of 
performing  the  plotting,  fitting,  or  Interpolations  using  the  logarithm  of  X 
and/or  logarithm  of  Y  and  Independent  of  this  choice,  plotting  the  results  In 
normal,  sonl-log,  or  log-log  form.  The  user  Is  presented  with  a  menu  of  the 
following  form: 


CALCULATE  MITH  LOSS?  X  Y  XY  N  NN  EX 
X  <  LOS(X  DATA) 

Y  -  L0S(Y  OATA) 

XY  -  L0S(X  DATA)  AND  L0S(Y  DATA) 

N  -  DO  NOT  USE  LOSS  -  NAY  USE  LOSS  IN  PLGTTINS  OF  DATA 

NN  -  DO  NOT  USE  LOSS  AS  IIPUT  OR  PLOTTINS  GF  DATA 

EX  -  STOP 


Selection  of  “X",  "Y"  or  "XY"  will  cause  the  program  to  take  the  log  (10)  of 
appropriately  X,  Y,  or  X  and  Y  before  proceeding  with  the  fitting  or  Interpola¬ 
tion  process.  Upon  completion  of  the  program,  the  data  will  be  returned  to 
the  original  state.  Selection  of  "N"  Indicates  the  logarithm  Is  not  to  be 
used  In  the  calculations  but  allows  a  future  menu  selection  concerning  the 
plotting  of  the  data.  Selection  of  "NN"  provides  a  presupposed  response  to 
the  next  prompt  and  provides  an  early  answer  that  logarltlms  are  not  to  be 
used  In  either  the  calculations  or  the  plotting  of  the  graphical  output.  The 
selection  of  "EX"  terminates  the  program. 


Providing  the  "NN"  option  was  not  selected,  the  user  Is  prompted  with 
the  prompt  for  the  plotting  relative  to  logarithms: 


I 
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PLOT  LOGS?  X  Y  XY  N  NN  EX 


This  prompt  Is  analogous  to  the  previous  and  allows  selection  of  options 
associated  with  the  plotted  output. 


PATA  SCALING  ICMU; 

The  data  scaling  options  menu  allows  the  scaling  of  the  data  for  plotting 
purposes.  The  form  of  this  menu  Is: 


SCALE  DATA  -  ENTER  S 
S  -  SCALE  DATA 
Y  -  ORIGIN  IS  AT  Y-0 
E  -  END(STOP) 


X  Y  0  E  N  IN  ANY  ORDER 
X  -  ORIGIN  IS  AT  X-0 
0  -  USER  SPECIFIED  ORIGIN 
N  -  NOTHING 


Prior  to  plotting  the  data.  It  must  be  scaled  to  provide  scaling  parameters/ 
factors  to  assure  that  all  data  will  appear  within  the  range  of  the  graphical 
plot.  The  selection  of  the  "S"  option  scales  the  data  In  a  manner  such  that 
the  range  of  the  X  and  Y  axes  will  contain  all  data.  If  the  data  Is  somewhat 
Integer-like,  data  points  may  be  located  on  the  axes  which  may  not  provide  an 
attractive  output  plot.  To  avoid  this  shortcoming  of  the  scaling,  additional 
scaling  options  are  provided.  The  selection  of  “SX",  "SY",  or  “SXY"  will 
scale  the  data  In  a  manner  such  that  the  origin  Is  located  at  X>0,  Y>0  or 
X»Y»0,  respectively.  This  option,  depending  on  the  data,  may  then  displace 
the  curve  from  the  origin.  Care  should  be  taken  before  using  this  option  to 
assure  the  data  can  be  represented  adequately  with  Its  use.  If  negative 
nunbers  are  Involved,  the  program  will  prompt  the  user  to  this  fact  and  not 
allow  the  option  to  be  used. 

While  the  program  selects  reasonable  nunbers  for  labeling  the  tic  marks 
on  the  axes,  they  may  be  manually  adjusted  to  the  satisfaction  of  the  user  by 
specifying  the  “SO"  option.  If  the  “SO"  option  Is  selected,  the  program  will 
calculate  an  Initial  set  of  scaling  parameters  and  display  then  to  the  user 
In  the  form  of  a  prompt: 


ORIGIN  AT  X  «  .80000  STEPS  OF  .80000 

ENTER  mu  VALUES.  OTIERNISE  ENTER  .. 


At  this  time,  the  user  may  elect  to  use  these  scaling  parameters  by  entering 
or  enter  parameters  of  his  choosing  by  specifying  the  value  of  X(or  Y) 
at  the  origin  and  the  value  of  the  Increment  of  X(or  Y)  associated  with  each 
major  tic  mark.  It  should  be  noted  that  the  user  must  select  these  parameters 


such  that  all  data  Is  contained  within  the  resulting  plot.  The  ^aphlcal 
output  Is  such  that  there  are  eight  (8)  divisions  along  the  X  axis  and  five 
(5)  along  the  Y  axis.  If  the  range  of  the  axes  Is  not  adequate  to  contain 
the  data,  data  points  may  "wrap  around"  and  appear  In  strange  locations  or 
not  appear  In  the  graphical  output.  The  program  will  check  the  values  thus 
entered  to  assure  the  range  Is  appropriate  to  contain  a11  data.  If  the  range 
Is  found  to  be  inadequate,  the  user  will  be  prompted  In  the  form: 


SPECIFIED  ORIGIN  LARGER  THAN  SOfC  DATA  POINTS  -  RE-ENTER 


At  this  time  the  user  should  enter  a  new  value  for  the  origin.  If  the  range 
Is  still  found  to  be  Inadequate,  the  user  Is  further  prompted  by: 


STEP  SIZE  INSUFFICIENT  FOR  DATA  -  RE-ENTER 


At  which  time  the  user  can  adjust  the  Increments  associated  with  each  major 
tic  mark. 


OPTION  SELEaiON  ICNU: 

Initially,  the  program  exercises  the  first  six  of  the  possible  options 
automatically  and  provides  as  guidance  to  the  user  a  measure  of  the  "goodness 
of  the  fit  In  terms  of  the  coefficient  of  determination,  RSQ,  previously 
discussed.  The  following  form  of  Information  Is  then  provided  the  user  with 
the  prompt  allowing  the  user  to  specify  the  option  of  his  choice. 


EqM 

FUNGTION 

RSQ 

1 

Y  -  A  +  BX 

.4163 

2 

Y  -  A  *  E**BX 

.4224 

3 

Y  -  A  *  X**B 

.5390 

4 

Y  -  A  ♦  B/X 

.5358 

5 

Y  -  1/(JMI*X) 

.4255 

6 

Y  »  X/(A«I*X) 

.5911 

7 

POLYNOraNAL 

8 

LACRANGE  INTERPOLATICN 

9 

SPLIIE  FH 

10 

FOURIER  SERIES 

11 

DATA  ALONE 

12 

NATURAL  CUBIC  SPLINE 

13 

SNOOUCO  DATA 

ENTER:  #  L  SA  ST  M 

RS 

PN  LI  RP  1 

#  - 

EQUATION  NUMBER 

L 

-  LIST  DATA 

SA  - 

SAVE  CURVE  ON  FILE 

ST 

-  STOP 

DA  - 

READ  ICH  DATA  SET 

RS 

-  RESTART 

PN  - 

NEW  PEN  NUWER 

LI 

-  ALT.  LINE 

RP  - 

REPLOT  DATA 

EX 

-  EXIT(STOP) 

At  this  point  the  user  Is  to  select  the  option,  1  -  13,  desired  or  an  alterna¬ 
tive  operation  as  indicated  by  the  alphabetic  codes. 

The  desi red  mathemati cal  form  of  the  f uncti on  vri  th  whi ch  the  data  i s  to 
be  analyzed  is  selected  by  the  appropriate  nunerical  value  1  -  13.  For  the 
first  six  options,  the  user  is  provided  with  some  indication  of  the  appropri¬ 
ateness  of  these  function  to  represent  the  data;  a  high  degree  of  "fit“  is 
indicated  by  a  RSQ  value  near  unity.  It  is  recommended  that  the  form  of  the 
function  be  examined  particularly  for  the  more  nonlinear  options  8-13  for  a 


RSQ  value  near  unity  sinply  means  the  curve  nearly  passes  through  all  data 
points.  The  behavior  of  the  curve  between  data  points  or  the  slope  of  the 

curve  at  the  data  points  may  not  represent  the  physics  of  the  data. 

Option  7,  the  polynonrinal ,  may  be  up  to  14th  order.  If  this  option  Is 
selected,  the  user  will  be  prompted  to  select  the  desired  order.  If  an  order 
Is  selected  that  Is  not  supported  by  the  data,  I.e.  larger  order  than  there 
are  data  points,  the  program  will  correct  the  choice  of  order  to  a  more  appro¬ 
priate  value. 

Option  8  will  prompt  the  user  to  select  the  appropriate  nunber  of  data 

points  to  be  used  In  the  polynomlnal  Interpolating  formula;  usually  between  2 

and  4.  Additionally,  a  brief  help  menu  Is  provided  for  this  option. 

Option  9  will  automatically  divide  the  data  range  Into  three  subranges 
for  fHtIng  by  third  degree  polynomlnals  In  each  subrange. 

Option  10  will  also  prompt  the  user  to  select  the  appropriate  nunber  of 
series  terms  to  be  used. 

Option  11  does  not  perform  any  analysis  of  the  data  but  simply  allows 
the  user  to  plot  the  Input  values. 

Option  13  provides  two  smoothing  techniques,  first  and  third  degree,  and 
the  user  will  be  prompted  to  select  one  or  the  other;  a  brief  help  menu  Is 
also  provided.  Once  the  data  Is  smoothed,  the  program  Is  re-entered  at  the 
scaling  menu  since  the  data  should  now  be  somewhat  more  confirmed  In  terms  of 
the  excursions  along  the  Y  axis.  The  data  Is  then  rescaled  and  subsequently 
plotted,  fitted.  Interpolated,  or  smoothed  as  the  user  desires. 

The  selection  of  the  "L"  option  will  list  the  data  being  analyzed  on  the 
screen  and  return  to  the  menu  for  further  Instructions. 

The  "SA"  option  allows  the  user  to  save  the  data  that  makes  up  the  fitted 
or  Interpolated  curve.  This  option  can  only  be  used  If  a  curve  has  been  gen¬ 
erated  -that  Is  It  cannot  be  used  on  the  first  pass  through  the  progremi. 
Assuming  one  of  the  eleven  fitting/ Interpolating  options  has  been  previously 
selected  and  the  resulting  curve  found  to  be  worthy  of  saving  for  future  use. 
It  may  be  saved  In  a  separate  file  by  specifying  the  "SA“  option.  If  this 
option  Is  selected,  the  user  will  be  prompted  to  specify  a  file  name  In  which 
to  store  the  data  followed  by  a  prompt  as  to  whether  the  title  and  axes  labels 
are  to  be  stored  also.  Depending  on  the  purpose  of  selecting  this  option, 
the  answer  may  be  either  "Y"  or  "N".  If,  for  example,  the  purpose  of  saving 

the  data  Is  to  allow  Import  Into  a  different  program  one  may  not  want  to  save 

the  title  and  labels,  only  the  X  and  Y  values.  Alternatively,  If  the  purpose 
of  selection  of  this  option  Is  to  use  It  as  Input  data  to  PCFIT  the  title  and 
labels  would  be  desired.  The  curves  generated  In  any  of  the  PCFIT  programs 
consist  of  one  hundred  X-Y  data  pairs.  Some  programs  or  some  situations  may 
not  allow  this  many  data  points  to  be  used  so  options  are  provided  to  store 

25,  50,  or  100  data  points.  The  user  Is  prompted  to  enter  his  choice;  the 

method  used  when  either  50  or  25  data  points  Is  selected  Is  to  store  1n  the 
file  every  other  or  every  fourth  data  point. 
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The  “ST"  option  simply  terminates  the  program. 

The  selection  of  the  "0A“  option  reschedules  the  program  at  the  beginning 
allowing  a  new  set  of  data  to  be  entered.  This  option  causes  the  program  to 
discard  the  current  data  set  and  prompt  the  user  for  the  file  name  of  the 
file  containing  the  new  data  to  be  analyzed.  This  option  does  not  allow  the 
new  data  to  simply  be  appended  to  the  end  of  the  current  data  set. 

The  selection  of  the  "RS“  or  restart  option  reschedules  the  program  at 
the  point  of  the  LOG  ^CNU.  This  option  retains  the  data  currently  under 
analysis. 

The  "PN"  and  "LI"  options  are  of  primary  use  when  plotting  more  than  one 
curve  on  a  single  graph.  These  options  allow  different  colored  pens  and  differ 
ent  line  types  to  be  used.  If  the  "PN"  option  Is  specified,  the  user  will  be 
prompted  to  enter  a  pen  nunber.  The  specification  of  the  "LI"  option  will 
result  In  a  prompt  allowing  the  user  to  specify  an  alternate  line  type.  The 
default  line  type  Is  a  solid  -  the  optional  line  types  are  specified  by  enter¬ 
ing  an  Integer  value  from  1  to  6  when  prompted.  Each  of  these  options  results 
In  some  form  of  broken  or  dashed  line  varying  In  the  length  of  the  dashes  and 
spaces.  See  section  of  this  chapter  on  plotting  multiple  curves  for  further 
Information  on  the  use  of  this  option. 

The  "RP"  or  replot  option  reschedules  the  program  at  the  point  of  the 
SCALING  MENU  to  allow  adjustments  generally  through  the  use  of  user  specified 
origin  option  In  this  menu. 

The  "EX"  option  Is  an  alternate  to  the  "ST"  option  performing  the  same 
function  of  terminating  the  program. 

Assuning  one  of  the  eleven  function  was  selected  as  the  form  of  the  data 
analysis,  the  program  calculates  and  displays  on  the  monitor,  and  printer  If 
not  suppressed,  the  option  selected,  a  measure  of  the  quality  of  the  fitted/ 
Interpolated  curve,  RSQ,  and  the  appropriate  coefficients.  This  Information 
will  be  displayed  In  the  form: 


OPTION  NO.  7 
YHHLYNOmNM. 
DEGREE  -  5 
RSQ  -  .8893 
CO  -  .246761E+01 
Cl  -  -.128385eH)l 
C2  «  .12S361E^1 
C3  -  -.4704S3E+00 
C4  -  .863621E-01 
CS  -  -.61791QE-02 


PLOTTINC  MENU; 

Foil  owing  the  display  of  the  coefficients,  the  user  Is  presented  with 
the  PLOTTING  tCNU.  This  menu  Is  for  the  selection  of  options  associated  with 
the  plotting  and  display  of  the  data  points  only.  The  fitted  curve  Is  always 
In  the  form  of  one  hundred  data  points  that  In  general  are  closely  spaced  to 
appear  as  a  continuous  curve.  The  plotting  option  menu  has  the  form: 

READY  PLOTTER  —  ENTER  GCAFPNDEANY  ORDER 


G  -  PLOT  GRIDS 
A  -  PLOT  AXES 
P  -  PLOT  POINTS 
H  -  PLOT  HORIZONTAL  AXIS 
L  -  PLOT  LEFT  AXIS 
D  -  READ  ADOniONAL  DATA 


C  <  GRID  INTERSEaiON  PLOTTED 
F  -  DRAN  FORM 
N  -  NOTHING 
R  -  PLOT  RIGHT  AXIS 
8  >  PLOT  REVERSE  AXES 
E  -  END(STOP) 


The  user  may  enter  up  to  ten  of  the  letters  In  a  string  to  specify  the  selec¬ 
tion  of  options.  However,  there  are  not  In  general  ten  options  to  be  selected 
at  any  one  time. 

Specification  of  the  “G”  option  will  result  In  a  plotted  output  with 
grid  squares;  the  "C"  option  will  only  mark  the  Intersection  of  the  horizontal 
and  vertical  bounds  of  the  grid  squares  with  a  "+"  .  Specification  of  the 
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"A"  option  will  plot  a  horizontal  and  vertical  axis  with  the  vertical  axis 
located  to  the  left.  The  "F"  option  plots  a  form  around  the  output. 


In  order  that  the  Input  data  Is  plotted,  the  “P“  option  must  be  selected. 
Specifying  this  option  will  cause  an  addition  prompt  menu  to  be  displayed  to 
allow  specification  of  the  pen,  nature  of  plotting,  and  symbol  to  be  used. 

This  prompt  menu  Is  In  the  form: 


ENTER:  PEN  NUWER.  PLOT  OPTION  AND  SYMBOL  USED  -  WERE: 
PEN  PLOT  OPTION  SYWOL  USED 


BLACK 

-1  -  SYWOL  AT  EVERY  POINT 

0  -  SQUARE 

RED 

-2  -  SYMBOL  AT  EVERY  2nd  POINT 

1  -  CIRaE 

GREEN 

-N  -  SYIBOL  AT  EVERY  Nth  POINT 

2  -  TRIANGLE 

BLUE 

0  -  LINE  PLOT  ONLY 

3  -  + 

YELLOW 

1  •  LIIE  AND  SYWOL  PLOT 

4  -  X 

ORANGE 

2  -  LINE  AND  SYMBOL  AT 

5  -  DIAMOND 

EVERY  2nd  POINT 
N  -  LIIC  AND  SYWOL  AT 


EVERY  Nth  POINT 


The  actual  colors  to  be  used  depend  on  the  arrangement  of  the  pens  In  the 
carrousel . 

The  "N"  option  does  nothing;  this  option  will  be  used  In  the  plotting 
of  multiple  curves  to  be  discussed  later.  The  "H"  option  plots  only  a  hori¬ 
zontal  axis;  the  "R"  and  "L"  options  plot  the  vertical  axis  on  either  the 
right  or  leH  end  of  the  horizontal  axis  respectively.  The  “B"  option  plots 
both  a  horizontal  and  vertical  axis  with  the  vertical  axis  located  on  the 
right  of  the  horizontal.  The  "D"  option  re-enters  the  program  at  the  INPUT 
DATA  ^CNU  for  a  new  data  set;  current  data  will  be  discarded  by  specifying 
this  option.  Finally  the  "E"  option  terminates  the  program.  The  program  now 
returns  to  the  OPTIONS  MENU  for  selection  of  alternate  functions  or  other 
options  available  to  the  user.  This  process  may  be  repeated  Indefinitely  at 
the  discretion  of  the  user. 


WILTIPII  CURVES; 

The  PCFIT  programs  are  not  formulated  so  as  to  allow  Internal  "storage" 
of  curves  for  smnmary  plotting  of  more  than  one  curve  on  a  graph.  However, 
PCFITP  can  be  used  to  display  multiple  curves  by  not  replacing  the  paper  and 
plotting  a  second  curve  on  the  same  sheet. 

Plotting  of  multiple  curves  on  a  single  sheet  can  be  divided  in  to  two 
different  types  depending  on  whether  the  values  or  the  Y-variable  are  in  the 
same  general  range  or  whether  they  are  vastly  different  between  the  curves  to 
be  plotted.  In  either  case,  the  X-variable  data  must  be  in  the  same  general 
range  for  reasonable  plots. 

If  the  data  is  in  the  same  general  range,  the  approach  is  to  first  combine 
all  data  into  a  single  data  set  to  allow  proper  scaling,  scale  the  data  to 
establish  the  scaling  parameters,  discard  this  combined  data  set  and  enter 
the  first  data  set,  do  not  re-scale  data,  plot  points,  axes,  and  curve,  enter 
second  data  set,  do  not  rescale,  plot  points  and  curves-no  axes  this  time  and 
repeat  until  complete.  Now  in  somewhat  more  detail  -  in  the  DATA  INPUT  MENU 
the  first  data  set  is  read  followed  by  the  prompt: 


AOOmONM.  DATA  FILES?  (Y/N) 


To  this  prompt  the  response  should  be  "Y"  at  which  point  the  second  set  of 
data  specified  by  its  file  name  will  be  entered  and  appended  to  the  first 
data  set.  This  process  is  repeated  until  all  data  is  entered.  The  LOG  MENU 
is  treated  as  desired.  In  the  SCALING  MENU  the  selection  is  as  previously 
described  depending  on  the  nature  of  the  data.  The  combined  data  is  thus 
scaled  to  fit  within  the  range  of  the  axes.  In  the  PLOTTING  MENU  the  response 
should  be  "0".  Specification  of  the  "0“  option  re-starts  the  program  at  the 
INPUT  DATA  f€NU  where  the  first  data  file  is  specified.  Proceed  as  before 
through  the  LOG  MENU.  In  the  SCALING  MENU  specify  "N"  since  re-scaling  at 
this  point  will  destroy  the  previous  scaling  parameters  that  encompass  all 
the  data  sets.  In  the  PLOTTING  MENU  specify  plotting  the  axes.  The  data 
points  may  also  be  plotted  if  desired  as  may  be  a  curve  of  the  fitted  or  inter¬ 
polated  data.  Having  now  plotted  the  first  data  set,  the  user  is  ready  to 
deal  with  the  second  data  set  by  entering  "D"  in  the  PLOTTING  MENU  which  then 
prompts  the  user  for  the  file  name  of  the  second  data  set.  Proceed  as  before 
through  the  LOG  MENU  and  SCALING  ^CNU  again  specifying  "N"  in  the  SCALING 
MENU.  The  appropriate  function  for  fitting  or  interpolating  is  selected  from 
the  OPTION  MENU  and  when  presented  with  the  PLOTTING  MENU,  the  user  may  elect 
to  plot  the  data  points.  The  user  should  not  specify  any  option  that  plots 
axes  since  this  was  done  previously  and  are  already  on  the  graph.  Remaining 
data  sets  are  processed  as  data  set  2. 

For  Y-variable  data  sets  that  do  not  lie  in  the  same  general  range  such 
that  combining  on  a  single  axis  may  suppress  one  set  so  as  not  to  allow  the 
desired  level  of  detail  an  alternate  approach  is  suggested.  The  first  data 
set  is  processed  as  one  would  normally  handle  a  single  data  set.  Without 
changing  the  paper  in  the  plotter  the  program  is  re-run  with  the  second 
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L  EXAMPLES 


EXAIPLE  1 


Example  1  Illustrates  the  use  of  PCFITM  for  the  single  data  set  0ATA1.DAT. 
Logarithm  options  are  not  used  for  either  calculations  or  plotting.  The  simple 
scaling  option  Is  selected  and  the  data  Is  fitted  to  a  fifth  order  polynomlnal. 
The  graphical  output  normally  displayed  on  the  monitor  Is  reproduced  to  Illus¬ 
trate  the  degree  of  detail  for  this  option. 


PCFITM 

PRINTED  OUTPUT?  <Y/M) 
N 

ENTER  DATA  FILE  NAME 
DATAl. DAT 


TITLE 

X-AXIS 

Y-AXIS 


1 

1. 0000 

2. 0000 

2 

1. 2000 

2. 2000 

3 

1. 4000 

2. OOOO 

4 

1.6000 

2. 4000 

S 

i.aooo 

2. 1000 

6 

2. 0000 

2. 3000 

7 

2. 2000 

2. 5000 

a 

2. 4000 

2. 3000 

9 

2. 6000 

2. 8000 

10 

2. aooo 

2. 4000 

11 

3. 0000 

2. 7000 

12 

3.  2000 

3. 1000 

13 

3. 4000 

2. 6000 

14 

3. 6000 

3. 0000 

IS 

3. 8000 

2. 9000 

16 

4. 0000 

3. 0000 

17 

4. 2000 

3. 2000 

la 

4.  4000 

3. 1000 

19 

4. 6000 

3. 3000 

20 

4. 8000 

3. 2000 

21 

S. 0000 

3. 4000 

22 

S. 2000 

3. 2000 

23 

S. 4000 

3. 0000 

24 

5. 6000 

2. 9000 

25 

s. aooo 

2. 5000 

26 

6. 0000 

2. 2000 

ADDITIONAL 

DATA  FILES? 

<Y/N) 

N 


NUMBER  OF  DATA  POINTS  <i  26 


CALCULATE  WITH  LOGS?  X  Y  XY  N  MM  EX 
X  -  LOG(X  DATA) 

Y  -  LOG(Y  DATA) 

XY  -  LOG<X  DATA)  AMD  LOG<Y  DATA) 

M  -  DO  MOT  USE  LOGS  -  HAY  USE  LOGS  IM  PLOTTIMG  DATA 

MM  -  DO  MOT  USE  LOGS  EITHER  AS  IHPUT  OR  PLOTTIMG  OF  DATA 

EX  -  STOP 


PLOT  LOGS?  X  Y  XY  M  MM  EX 


SCALE  DATA  -  ENTER  S  X  Y  0  E  N  IN  ANY  ORDER 


S  -  SCALE  DATA 
Y  -  ORIGIN  IS  AT  Y-O 
E  -  END (STOP) 


X  -  ORIGIN  IS  AT  X-G 
O  -  USER  SPECIFIED  ORIGIN 
N  -  NOTHING 


EON*  FUNCTION  RSQ 

1  Y  -  A  ♦  BX  .4163 

2  Y  ■  A  *  E**BX  .4224 

3  Y  ■  A  *  X**B  .5390 

4  Y  ■  A  ♦  B/X  .  5356 

5  Y  ■  i/(A'*'B*X)  .4255 

6  Y  ■  X/<A*B*X)  .5911 

7  POLYNOHINAL 

a  LAGRANGE  INTERPOLATION 
9  SPLINE  FIT 

10  FOURIER  SERIES 

11  DATA  ALONE 

12  NATURAL  CUBIC  SPLINE 

13  SMOOTHED  DATA 

ENTER :  #  L  SA  ST  DA  RS  BP  EX 


EQUATION  NUMBER 
SAVE  CURVE  ON  FILE 
READ  NEW  DATA  SET 
REPLOT  DATA 


L  -  LIST  DATA 
ST  -  STOP  . 

RS  -  RESTART 
EX  -  EXIT (STOP) 


ENTER  DEGREE  FOR  POLYNOMIAL  FIT,  BETWEEN  1  AND  14 
5 

.000  X  DATA  SPACING  ERROR 
OPTION  NO.  7 
Y-POLYNOMIAL 
DEGREE  -  5 

RSQ  -  . 6693 

CO  >  .246761C<-01 

Cl  »  126365E^01 

C2  »  . 125361E*01 

C3  *  -. 470453E^00 
C4  «  .  663621E-01 

C5  «  -.617910E-02 
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TITLE 


I 

I 

1 

3.  33- 
I 
I 
I 
I 

2.89- 

I 

I 

I 

I 

2.  AA- 
I 
I 
I 
I 


X 


X 


X 


X**** 
X*****X 
***  X 
X  ***+ 

»*«X 

*** 


**+ 


** 

+* 

*X 

* 


*** 


*•*+ 

««**  X 

X*** 

X  ***  X 

**■!■  X 
X  *** 

««*«  X 


* 

* 

X* 

* 


a..00-  +**  X  ^  ^  _ ^ _ 

.80  1.36  1.92  2.  A8  3. 0A  3.60  A.  16 
X  =»  INPUT  DftTft  *  =  CALCULftTED  POINT 

6.  A0 

HARD  COPY?  <Y/N) 

N 


4.72  5. 28  5. 

+  «  CROSSOVER 


EDN# 

FUNCTION 

RSQ 

1 

Y 

= 

A  +  BX 

.4163 

2 

Y 

S 

P  *  E**BX 

.  4224 

3 

Y 

= 

P  *  X**B 

.5390 

4 

Y 

a 

P  +  B/X 

.  5358 

5 

Y 

a 

1/ (P+B*X) 

.  4255 

6 

Y 

= 

X/ <P+B*X) 

.  5911 

7  POL YNOM INAL 

8  LAGRANGE  INTERPOLATION 

9  SPLINE  FIT 

10  FOURIER  SERIES 

1 1  DATA  ALONE 

12  NATURAL  CUBIC  SPLINE 

13  SMOOTHED  DATA 


ENTER:  #  L  SA  ST  DA  RS 


RP  EX 


#  -  EQUATION  NUMBER  L 
SA  -  SAVE  CURVE  ON  FILE  ST 
DA  -  READ  NEW  DATA  SET  RS 
RP  -  REPLOT  DATA  EX 
EX 


Stop  -  Program  terminated. 


LIST  DATA 
STOP 
RESTART 
EXIT (STOP) 


« 

X 

* 


84 

POINT 


EXAKPLE  2 


Example  2  111 ustrates  the  use  of  PCFITG  again  for  the  data  set  OATAl.OAT. 
The  logarithm  option  is  not  selected  for  this  illustration  and  again  the  simpl 
scaling  option  is  used.  For  consistency,  the  fifth  order  polynominal  is 
selected  and  the  resulting  graphical  output  illustrated.  At  this  point  the 
sample  problem  illustrates  the  saving  of  this  curve  in  a  file  through  the 
selection  of  the  "SA"  option.  The  curve  along  with  the  title  and  axes  labels 
are  saved  in  file  0ATA2.0AT. 


B>PCFITG 

PRINTED  OUTPUT?  <Y/M> 


ENTER  DATA  FILE  NAME 

DATAl.  OAT 

TITLE 

X-AXIS 

Y-AXIS 


1 

1.0000 

2.0000 

2 

1.2000 

2.  2000 

3 

1.  4000 

2.0000 

4 

1.  6000 

2.  4000 

S 

1.  8000 

2.  1000 

6 

2.0000 

2.3000 

7 

2.  2000 

2.5000 

8 

2.  4000 

2.3000 

9 

2. 6000 

2. 6000 

10 

2.8000 

2.  4000 

11 

3.  0000 

2. 7000 

12 

3. 2000 

3. 1000 

13 

3.  4000 

2. 6000 

14 

3.  6000 

3.  0000 

15 

3. 8000 

2. 9000 

16 

4. 0000 

3. 0000 

17 

4. 2000 

3.  2000 

16 

4.  4000 

3. 1000 

19 

4. 6000 

3. 3000 

20 

4. 8000 

3.  2000 

21 

5. 0000 

3. 4000 

22 

5. 2000 

3. 2000 

23 

5. 4000 

3. 0000 

24 

5. 6000 

2. 9000 

25 

5. 8000 

2.  5000 

26 

6. 0000 

2. 2000 

HUMBER  OF  DATA  POINTS  =  26 


CALCULATE  WITH  LOGS?  X  Y  XY  N  MM  EX 
X  -  LOG(X  DATA) 

Y  -  LOO(Y  DATA) 

XY  -  LOG(X  DATA)  AMD  LOG(Y  DATA) 

M  -  DO  MOT  USE  LOGS  -  HAY  USE  LOGS  IM  PLOTTIMG  DATA 

MM  -  DO  MOT  USE  LOGS  EITHER  AS  IHPUT  OR  PLOTTIMG  OF  DATA 

EX  -  STOP 


SCALE  DATA  -  EMTER  S  X  Y  0  E  M  IM  AMY  ORDER 
S  -  SCALE  DATA  X  -  ORIGIM  IS  AT  X*e 

Y  -  ORIGIM  IS  AT  Y-O  O  -  USER  SPECIFIED  ORIGIM 

E  -  EMD(STOP)  M  -  MOTHIMG 

S 


EQM#  FUMCTIOM  RSQ 

1  Y  -  A  ♦  BX  .4163 

2  Y  -  A  •  E**BX  .4224 

3  Y  -  A  •  X**B  .3390 

4  Y  -  A  B/X  .  SLSa 

3  Y  -  1/<A«-B*X)  .4233 

6  Y  ■  X/<A«^B*X)  .3911 

7  POLYMOHIMAL 


a  LAGRAMGE  IMTERPOLATIOM 
9  SPLIME  FIT 

10  FOURIER  SERIES 

11  DATA  ALOME 

12  MATURAL  CUBIC  SPLIME 

13  SMOOTHED  DATA 

ENTER:  «  L  SA  ST  DA  RS  RP  EX 

«  -  EQUATION  NUMBER  L  -  LIST  DATA 

SA  -  SAVE  CURVE  ON  FILE  ST  -  STOP 

DA  -  READ  NEW  DATA  SET  RS  -  RESTART 

RP  -  REPLOT  DATA  EX  -  EXIT  (STOP) 

7 

ENTER  DEGREE  FOR  POLYNOMIAL  FIT,  BETWEEN  1  AND  14 
3 

.000  X  DATA  SPACING  ERROR 
OPTION  NO.  7 
Y-POLYNOHIAL 
DEGREE  «  3 

RSQ  -  . Sa93 

CO  -  .  246761E«-01 

Cl  *  12a3S3E4-01 

C2  >  .  123361E>01 

C3  >  -.470433E«00 
C4  -  .a63£21E-01 

C3  »  -.617910E-02 


COM#  FUNCTZOH  RSQ 

1  Y  «  A  ♦  BX  .4163 

2  Y  «  A  •  E»»BX  .4224 

3  Y  «  A  •  X*»B  .S39e 

4  Y  «  A  I-  B/X  .3358 

3  Y  ■  i/(A-^B»X)  .4235 

6  Y  >  X/(A-^B*X)  .5911 

7  POLYNOMINAL 


a  LAGRANGE  INTERPOLATION 
9  SPLINE  FIT 

10  FOURIER  SERIES 

11  DATA  ALONE 

12  NATURAL  CUBIC  SPLINE 

13  SMOOTHED  DATA 

ENTER:  «  L  SA  ST  DA  RS  RP  EX 


«  -  EQUATION  NUMBER 

L  -  LIST  DATA 

SA  -  SAVE  CURVE  ON 

FILE 

ST  -  STOP 

DA  -  READ  NEW  DATA 

SET 

RS  -  RESTART 

RP  -  REPLOT  DATA 

EX  -  EXIT (STOP) 

SA 

ENTER  THE  FILE  NAME  TO  BE  USED 

DATA2.  DAT  3. DAT 

SAVE  TITLE  AND  AXES  LABELS?  (Y/N> 

Y 

TITLE 

X-AXIS 

Y-AXIS 


30  OR  100  POINTS 

ON  CURVE? 

1.0000000 

2. 0470930 

1. 2020200 

2. 0633980 

1. 4040400 

2. 1360660 

1. 6060610 

2. 1968780 

1. aoaeaio 

2. 2673180 

2.  0101010 

2. 3363490 

2.  2121210 

2. 4101520 

2.  4141420 

2. 4818750 

2.  6161630 

2. 3333860 

2. aiaia30 

2. 6250320 

3. 0202040 

2. 6973660 

3. 2222230 

2. 7709300 

3. 4242450 

2. 8459730 

3. 6262660 

2. 9222260 

3. 6282670 

2. 9986410 

4. 0303070 

3. 0731420 

4. 2323280 

3. 1423800 

4. 4343490 

3. 2014780 

4. 6363690 

3. 2437660 

4. 8383900 

3. 2606290 

3. 0404110 

3. 2410570 

5. 2424310 

3. 1716000 

5. 4444520 

3. 0360110 

3. 6464720 

2. 8150240 

5. 8484930 

2. 4860990 

flJjeUBLWiW;  #. 


I 

I 

I 


\ 


s 

^ 

^ 


! 


3. 2222250 
3. 4242450 
3. 6262060 
3. 6262670 
4. 0303070 
4. 2323260 
4. 4343490 
4. 6363690 
4. 6363900 
5. 0404110 
5. 2424310 
5.  4444520 
5. 6464720 
5. 6464930 


2. 7709300 
2. 6459730 
2. 9222260 
2.  99ti6410 
3. 0731420 
3. 1423600 
3. 2014760 
3. 2437660 
3. 2606290 
3. 2410570 
3. 1716000 
3. 0360110 
2. 6150240 
2.  4660990 


T 


I 


I 


i 


ENTER!  #  L  SA  ST  DA  RS  RP  EX 


«  -  EQUATION  NUMBER  L 
SA  -  SAVE  CURVE  ON  FILE  ST 
DA  -  READ  NEW  DATA  SET  RS 
RP  -  REPLOT  DATA  EX 
EX 


Stop  -  Program  terminated. 


LIST  DATA 
STOP 
RESTART 
EXIT (STOP) 


! 


I 
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I 


EXMf>LE  3 


Example  3  illustrates  the  use  of  PCFITP  for  data  set  DATA1.DAT.  As  in 
the  previous  sample  problems  no  logarithms  are  used,  however,  the  optional 
scaling  technique  of  defining  the  origin  at  0,0  is  selected.  Again  the  fifth 
order  polynominal  is  selected.  For  plotting  of  the  data,  the  options  "PAF“ 
are  selected  which  a.  plot  the  data  points,  b.  plot  axes,  and  c.  draw  a 
form  around  the  resulting  plot.  The  user  is  prompted  to  select  options 
relative  to  how  the  data  is  to  be  plotted.  The  option  "1,-1,0“  is  used  to 
use  the  black  pen,  plot  individual  data  points  and  use  the  square  as  a  symbol 
to  represent  the  data. 

The  example  then  illustrates  plotting  additional  curves  resulting  from 
selection  of  options  2  and  4  on  the  same  graphical  output. 


46 


SCALE  DATA  -  ENTER  S  X  Y-0  E  N  IN  ANY  ORDER 

S  -  SCALE  DATA  X  >  ORIGIN  IS  AT  X=0 

Y  -  ORIGIN  IS  AT  Y»0  0  -  USER  SPECIFIED  ORIGIN 

E  -  END(STOP)  N  -  NOTHING 


''  V  Y 


EQN« 

FUNCTION 

RSQ 

1 

Y  =  A  +  BX 

.4163 

T 

Y  =  A  ♦  E«*BX 

.4224 

3 

Y  =  A  ♦  X**B 

.5390 

4 

Y  =  A  +  B/X 

.5358 

5 

Y  =  1/<A+B*X) 

.4255 

6 

Y  =  X/(A+B*X) 

.5911 

7 

PQLYNQHINAL 

8 

LAGRANGE  INTERPOLATION 

9 

SPLINE  FIT 

10 

FOURIER  SERIES 

U 

Y  DATA  ALONE 

12 

NATURAL  CUBIC  SPLINE 

13 

SNOQTHED  DATA 

ENTER: 

i  L  SA  ST  DA  RS 

PN  LI 

RP  EX 

#  - 

EQUATION  NUMBER 

L  - 

LIST  DATA 

SA  - 

SAVE  CURVE  IN  FILE 

ST  - 

STOP 

DA  - 

READ  NEW  DATA 

RS  - 

RESTART 

rH  - 

NEW  FEN  MijNEEF 

Li  - 

ALT.  LIME 

RP  - 

7 

REPLOT  DATA 

EX  - 

ENDvSTOPi 

/ 

ENTER 

DEGREE  FOR  POLYNOMIAL 

FIT,  BETWEEN  1  AND  14 

5 

.000  Z  DATA  SPACING  ERROR 
OPTION  NO.  7 
Y=POLYNOMIAL 
DEGREE  =  5 

RSQ  =  . 8893 

CO  =  .246761E+01 

Cl  =  -. 128385E+01 
C2  =  .  125361E+01 

C3  =  -.470453E+00 
C4  =  ,863621E-01 

C5  =  61'^aioe-o: 
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READY  PLOTTER 


ENTER  GCAFPNDEANY  ORDER 


S  -  PLOT  GRID  C  -  GRID  INTERSECTIONS  PLOTTED 

A  -  PLOT  AXIS  F  -  DRAW  FORM 

P  -  PLOT  POINTS  N  -  NOTHING 

H  -  PLOT  HORIZONTAL  AXIS  R  -  PLOT  RIGHT  AXIS 

L  -  PLOT  LEFT  AXIS  B  -  PLOT  REVERSE  AXIS 

D  -  READ  ADDITIONAL  DATA  E  -  END(STOP) 

PAF 

ENTERS  PEN  NUMBER,  PLOT  OPTION  AND  SYMBOL  USED  -  WHERE; 

PEN  PLOT  OPTION  SYMBOL  USED 


1  -  BLACK 

2  -  RED 

3  -  GREEN 

4  -  BLUE 

5  -  BLACK 

6  -  RED 


-I  -  SYMBOL  AT  EVERY  POINT  0  -  SQUARE 

-2  -  SYMBOL  AT  EVERY  2nd  POINT  1  -  CIRCLE 

-N  -  SYMBOL  AT  EVERY  Nth  POINT  2  -  TRIANGLE 

0  -  LINE  PLOT  ONLY  3  -  + 

1  -  LINE  AND  SYMBOL  PLOT  4  -  X 

2  -  LINE  AND  SYMBOL  AT  5  -  DIAMOND 

EVERY  Znd  POINT 
N  -  LINE  AND  SYMBOL  AT 
EVERY  Nth  POINT 


EXAIPLE  4 


Example  4  Illustrates  the  handling  of  two  different  data  sets  the  first 
Is  0ATA1.DAT,  and  the  second  Isa  data  set  with  larger  Y  values  to  Illustrate 
scaling  of  the  combined  data.  The  second  data  set  Is  combined  with  the  first 
by  specifying  "Y"  to  the  prompt  relative  to  additional  data  files.  The  loga¬ 
rithm  options  are  not  used  and  the  combined  data  sets  are  scaled  using  the 
"SXY"  option  as  In  Example  3. 

At  this  point  the  combined  data  Is  discarded  and  the  first  data  set, 
DATA1.DAT,  Is  processed  taking  care  not  to  rescale  the  data.  The  second  data 
set  Is  then  processed  accordingly. 


N 

ENTER  DATA  FILE  NAHE 

DATA1.DAT 

TITLE 

X-AXIS 

Y-AXIS 

1.0000  2.0000 

1.2000  2.2000 

1.4000  2.0000 

1.6000  2.4000 

1.8000  2.1000 

2.0000  2.3000 

2.2000  2.5000 

2.4000  2.3000 

2.6000  2.8000 

2.8000  2.4000 

3.0000  2.7000 

3.2000  3.1000 

3.4000  2.6000 

3.6000  3.0000 

3.8000  2.9000 

4.0000  3.0000 

4.2000  3.2000 

4.4000  3.1000 

4.6000  3.3000 

4.8000  3.2000 

5.0000  3.4000 

5.2000  3.2000 

5.4000  3.0000 

5.6000  2.9000 

5.8000  2.5000 

6.0000  2.2000 

ADDITIONAL  DATA  FILES?  (Y/M) 

Y 

ENTER  DATA  FILE  NAME 

DATA2.DAT 

TITLE 

X-AXIS 

Y-AXIS 

.5000  2.0000 

1,0000  3.0000 

1.5000  4.0000 

2.0000  5,0000 

2.5000  4.0000 

3.0000  3.0000 

3.5000  2.0000 
ADDITIONAL  DATA  FILES?  (Y/N) 


NUMBER  OF  DATA  POINTS  33 
CALCULATE  WITH  LOSS?  X  Y  XY  N  NN  EX 
X  -  LOS(X  DATA) 

Y  -  LOG(Y  DATA) 

XY  -  LOe(X  DATA)  AND  LOS(Y  DATA) 

N  -  DO  NOT  USE  LOGS  -  MAY  USE  LOBS  IN  PLOTTING  DATA 

NN  -  DO  NOT  USE  LOSS  EITHER  AS  INPUT  OR  PLOTTING  OF  DATA 

EX  -  STOP 


NN 


SCALE 

DATA  -  ENTER  S  X  Y  0  E 

N  IN  ANY 

ORDER 

S  -  SCALE  DATA  X  -  ORIGIN  IS  AT  X«0 

Y  -  ORIGIN  IS  AT  Y«0  0  -  USER  SPECIFIED  ORIGIN 

E  -  END(STOP)  N  -  NOTHING 

SXY 

EON# 

FUNCTION 

RSQ 

1 

Y  »  A  +  BX 

.0319 

2 

Y  «  A  *  E«*BX 

.0648 

3 

Y  >  A  *  x**e 

.1079 

4 

Y  a  A  +  B/X 

.0861 

5 

Y  *  1/(A+B*X) 

.  1009 

6 

Y  =  X/(A+B«X) 

.1791 

7 

POLYNOMINAL 

3 

LAGRANGE  INTERPOLATION 

0 

SPLINE  FIT 

10 

FOURIER  SERIES 

11 

Y  DATA  ALONE 

12 

NATURAL  CUBIC  SPLINE 

13 

SMOOTHED  DATA 

ENTER 

:  •  L  SA  ST  DA  RS 

PN  LI 

RP  EX 

#  - 

EQUATION  NUMBER 

L  - 

LIST  DATA 

SA  - 

SAVE  CURVE  IN  FILE 

ST  - 

STOP 

DA  - 

READ  NEW  DATA 

RS  - 

RESTART 

PN  - 

NEW  PEN  NUMBER 

LI  - 

ALT.  LINE 

RP  - 

REPLOT  DATA 

EX  - 

END(STOP) 

DA 


ENTER  DATA  FILE  NAHE 
DATA1.DAT 


! 

i 


TITLE 

X 

-AXIS 

Y 

-AXIS 

1.0000 

2.0000 

1.2000 

2.2000 

1.4000 

2.0000 

1.6000 

2.4000 

1.8000 

2. 1000 

2.0000 

2.3000 

2.2000 

2.5000 

2.4000 

2.3000 

2.6000 

2.8000 

2.9000 

2.4000 

-  ArtOrt 

2.7000 

,3.2000 

3. 1000 

3.4000 

2.6000 

3.6000 

3.0000 

3.9000 

2.9000 

4.0000 

3.0000 

4.2000 

3.2000 

4.4000 

3. 1000 

4.6000 

3.3000 

4.3000 

3. 2000 

A  A  A  i*i 

s .  u  0  0  0 

5.2000 

3.2000 

5.4000 

3.0000 

5.6000 

2.9000 

5.8000 

2.5000 

6.0000 

2.2000 

ADDITIONAL  DATA  FILES?  (Y/N) 


N 

NUMBER  OF  DATA  POINTS  26 
CALCULATE  WITH  LOSS?  X  Y  XY  N  NN  EX 
I  X  -  LOG(X  DATA) 

Y  -  L06(Y  DATA) 

XY  -  LOS(X  DATA)  AND  LOG(Y  DATA) 

M  -  DO  NOT  USE  LOGS  -  MAY  USE  LOGS  IN  PLOTTING  DATA 

NN  -  DO  NOT  USE  LOGS  EITHER  AS  INPUT  OR  PLOTTING  OF  Di- 

‘  EX  -  STOP 

I 


SCALE  DATA  -  ENTER  S  X  Y  0  E  N  IN  ANY  ORDER 


S  -  SCALE  DATA  -X  -  0RI6IN  IS  AT  X=0 

Y  -  ORIGIN  IS  AT  Y=0  Q  -  USER  SPECIFIED  ORIGIN 


E  -  END (STOP)  N  -  NOTHING 

n 

EQN« 

FUNCTION 

RSQ 

I 

Y  »  A  BX 

.4163 

2 

Y  =  A  *  E**BX 

.4224 

3 

Y  =  A  ♦  X**B 

.5390 

4 

Y  =  A  +  B/X 

.  5358 

5 

Y  =  l/(A-t-B*X) 

.4255 

6 

Y  =  X/(A+B*X) 

.5911 

7 

POLYNQHINAL 

8 

LAGRANGE  INTERPOLATION 

9 

SPLINE  FIT 

10 

FOURIER  SERIES 

11 

Y  DATA  ALONE 

12 

NATURAL  CUBIC  SPLINE 

13 

SMOOTHED  DATA 

ENTER 

:  «  L  SA  ST  DA  RS 

PN  LI 

RP  EX 

•  - 

EQUATION  NUMBER 

L  - 

LIST  DATA 

SA  - 

SAVE  CURVE  IN  FILE 

ST  - 

STOP 

DA  - 

READ  NEU  DATA 

RS  - 

RESTART 

0**  -  NEW  PEN  NUMBER 

LI 

-  ALT.  LINE 

RP  -  REPLOT  DATA 

EX 

-  END(STOP) 

7 

ENTER  DEGREE  FOR  POLYNONIAL  FIT,  BETWEEN  1  AND  14 

J 

.000  7.  DATA  SPACING  ERROR 
OPTION  NO.  7 
Y=P0LYN0f1IAL 
DEGREE  >  5 

RSQ  -  .8893 

CO  =  .246761E+01 

;i  =  -.128335E+01 
::  =  .125361E+01 

C3  =  -.470453E+00 
C4  =  .863621E-01 


s> 


'A-  -• 


! 

\ 


REflOy  PLOTTER  —  ENTER  6CAFPNDEANY  ORDER 


6  -  PLOT  GRID  C 
A  -  PLOT  AXIS  F 
P  -  PLOT  POINTS  H 
H  -  PLOT  HORIZONTAL  AXIS  R 
L  -  PLOT  LEFT  AXIS  B 
D  -  READ  ADDITIONAL  DATA  E 
PAF 

ENTER!  PEN  NUMBER,  PLOT  OPTION  AND  SYMBOL  USED  -  WHERE: 
PEN  PLOT  OPTION  SYMBOL  USED 


GRID  INTERSECTIONS  PLOTTED 

DRAW  FORM 

NOTHING 

PLOT  RIGHT  AXIS 
PLOT  REVERSE  AXIS 
ENDISTOP) 


1  -  BLACK 

-1  - 

SYMBOL  AT  EVERY 

POINT 

0  -  SQUARE 

2  -  RED 

- 

SYMBOL  AT  EVERY 

2nd  POINT 

1  -  CIRCLE 

3  -  GREEN 

-N  - 

SYMBOL  AT  EVERY 

Nth  POINT 

2  -  TRIANGLE 

4  -  BLUE 

0  ' 

LINE  PLOT  ONLY 

3  -  + 

5  -  BLACK 

1  - 

LINE  AND  SYMBOL 

PLOT 

4  -  X 

6  -  RED 

2  - 

LINE  AND  SYMBOL 
EVERY  2nd  POINT 

AT 

5  -  DIAMOND 

N  - 

LINE  AND  SYMBOL 
EVERY  Nth  POINT 

AT 

SA  ST 

DA  RS  PN  LI 

RP  EX 

«  -  EQUATION  NUMBER 
SA  -  SAVE  CURVE  IN  FILE 
DA  -  READ  NEW  DATA 
PN  -  NEW  PEN  NUMBER 
RP  -  REPLOT  DATA 
DA 

ENTER  data  FILE  NAME 


L  -  LIST  DATA 
ST  -  STOP 
RS  -  RESTART 
LI  -  ALT.  LINE 
EX  -  ENDvSTOP' 


DATA2.DAT 


TITLE 

X-AXIS 

Y-AXIS 

.  5000 

2.0000 

l.OOOO 

3.0000 

1.5000 

4.0000 

2.0000 

5.0000 

2.5000 

4.0000 

3.0000 

3.0000 

3.5000 

2.0000 

additional 

data  files 

N 


MUHBER  OF  DATA  POINTS  7 
CALCULATE  KITH  LOGS?  X  Y  XY  N  NN  EX 
X  -  LOG(X  DATA) 

Y  -  L08(Y  DATA) 

XY  -  LOGtX  DATA)  AND  L06(Y  DATA) 

N  -  DO  NOT  USE  LOGS  -  NAY  USE  LOGS  IN  PLOTTING  DATA 

NN  -  DO  NOT  USE  LOSS  EITHER  AS  INPUT  OR  PLOTTING  OF  DATA 

EX  -  STOP 


SCALE  DATA  -  ENTER  S  X  Y  Q  E  N  IN  ANY  ORDER 


SCALE  DATY) 

ORIGIN  IS  AT  Y=0 
END(STOP) 


X  -  ORIGIN  IS  AT  X=0 
0  -  USER  SPECIFIED  ORIGIN 
N  -  NOTHING 


FUNCTION 

Y  =  A  +  BX 

Y  =  A  *  E**BX 

Y  =  A  *  X»*B 

Y  =  A  ♦  B/X 

Y  =  l/(A+B»X) 

Y  «  X/(A+B*X) 
POLYNONINAL 

LAGRANGE  INTERPOLATION 
SPLINE  FIT 
FOURIER  SERIES 

Y  DATA  ALONE 
NATURAL  CUBIC  SPLINE 

Smoothed  data 


RSfl 

.0000 

.0000 

.0629 

.1765 

.0000 

.2098 


ENTER: 


ST  DA  RS  PN 


RP  EX 


•  - 

SA  - 
DA  - 
PN  - 
RP  - 
LI 

ENTER 

2 


EQUATION  NUMBER 
SAVE  CURVE  IN  FILE 
READ  NEM  DATA 
NEW  PEN  NUMBER 
REPLOT  DATA 

LINE  STYLE  CODE 


LIST  DATA 
STOP 
RESTART 
ALT.  LINE 
END(STOP) 


ENTE?!:  #  L  SA  ST  DA  RS  PN  LI  RP  EX 


•  -  EQUATION  NUMBER 

L  -  LIST  DATA 

SA  -  SAVE  CURVE  IN  FILE 

ST  -  STOP 

DA  -  READ  NEW  DATA 

RS  -  RESTART 

PN  -  NEW  PEN  NUMBER 

LI  -  ALT.  LINE 

RP  -  REPLOT  DATA 

EX  -  END(STQP) 

/ 

ENTER  DEGREE  FOR  POLYNOMIAL 

FIT,  BETWEEN  1  AND  14 

4 

.000  Z  DATA  SPACING  ERROR 


OPTION  NO.  -7 
YaPOLYNOMIAL 
DEGREE  -  4 

RSQ  *  .9760 

CO  *  .32a571E+0l 

Cl  =  -.630303E+01 
C2  *  .933333E-t-01 

C3  =  -.387879E+01 
C4  =  .484848E+00 


READY  PLOTTER  —  ENTER  GCAFPNDEANY  ORDER 


G  -  PLOT  GRID  C  - 
A  -  PLOT  AXIS  F  - 
P  -  PLOT  POINTS  N  - 
H  -  PLOT  HORIZONTAL  AXIS  R  - 
L  -  PLOT  LEFT  AXIS  B  - 
D  -  READ  ADDITIONAL  DATA  E  - 
P 


GRID  INTERSECTIONS  PLOTTED 

DRAW  FORM 

NOTHING 

PLOT  RIGHT  AXIS 
PLOT  REVERSE  AXIS 
ENDISTOP' 


ENTER:  PEN  NUMBER,  PLOT  OPTION  AND  SYMBOL  USED  -  WHERE: 
PEN  PLOT  OPTION  SYMBOL  USED 


1  -  BLACK 

2  -  RED 

3  -  GREEN 

4  -  BLUE 


-I  -  SYMBOL  AT  EVERY  POINT 
-2  -  SYMBOL  AT  EVERY  2nd  POINT 
-N  -  SYMBOL  AT  EVERY  Nth  POINT 
0  -  LINE  PLOT  ONLY 

LINE  AND  SYMBOL  PLOT 
LINE  AND  SYMBOL  AT 
EVERY  2nd  POINT 
LINE  AND  SYMBOL  AT 
EVERY  Nth  POINT 


0  -  SQUARE 

1  -  CIRCLE 

2  -  TRIANGLE 

3  -  + 

4  -  X 

5  -  diamon: 


TITLE 


EXAMPLE  5 


Example  5  illustrates  the  processing  of  two  different  data  sets  that 
differ  significantly  in  range  such  that  to  combine  the  data  sets  for  scaling 
would  suppress  one  in  an  undesirable  fashion.  The  first  data  set  is  processed 
as  in  Example  3  followed  by  the  processing  of  the  second  data  set.  Note  in 
particular  the  manner  in  which  the  plotting  options  are  selected. 


PRINTED  OUTPUT?  <Y/N) 


ENTER  DATA  FILE  NAME 


DAIA1.DAT 

TITLE 

X-AXIS 

Y-AXIS 

1.0000 


1 . 2000 

1.4000 
1.6000 
1.8000 
2.0000 
2.2000 

2.4000 
2.6000 
2.8000 
3.0000 

3.2000 

3.4000 

3.6000 

3.8000 
4.0000 

4.2000 

4.4000 

4.6000 

4.8000 
3. 0000 

5.2000 

5.4000 

5.6000 

5.8000 
6.0000 

ADDITIONAL 


2. 0000 
2.2000 
2.0000 

2.4000 

2.1000 

2.3000 
2.5000 

2.3000 
2.8000 

2.4000 
2.7000 
3.1000 
2.6000  . 

3.0000 
2.9000 
3.0000 

3.2000 
3. 1000 

3.3000 

3. 2000 

3. 4000 

3.2000 
3.0000 
2.9000 
2.5000 

2.2000 

DATA  FILES?  (Y/N) 


NUMBER  OF  DATA  POINTS  26 
CALCULATE  WITH  LOSS?  X  Y  XY  N  NN  EX 
X  -  LOG(X  DATA) 

Y  -  LOeiY  DATA) 

XV  -  LOG(X  DATA)  AND  LOG(Y  DATA) 

N  -  DO  NOT  USE  LOSS  -  MAY  USE  LOGS  IN  PLOTTING  DATA 

NN  -  DO  NOT  USE  LOGS  EITHER  AS  INPUT  OR  PLOTTING  DP  DA'h 
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SCALE  DATA  -  ENTER  S  X  Y  0  E  N  IN  ANY  ORDER 


S  -  SCALE  DATA 
Y  -  ORIGIN  IS  AT  Y=0 
E  -  END(STOP) 


X  -  ORIGIN  IS  AT  X=0 
0  -  USER  SPECIFIED  ORIGIN 
N  -  NOTHING 


RSQ 
.4163 
.4224 
.  5390 
.5358 
.4255 
.5911 


IN#  FUNCTION 

1  Y  =  A  +  BX 

2  Y  =  A  ♦  E**BX 

3  Y  =  A  *  X**B 

4  Y  =  A  +  B7X 

5  Y  =  l/(A-t-B*X) 

6  Y  =  X/(A+B*X) 

7  POLYNOMINAL 

8  LAGRANGE  INTERPOLATION 

9  SPLINE  FIT 

10  FOURIER  SERIES 

11  Y  DATA  ALONE 

12  NATURAL  CUBIC  SPLINE 

13  SMOOTHED  DATA 


ENTER;  #  L  SA  ST  DA  RS  PN  LI  RP  EX 


« 

-  EQUATION  NUMBER 

L 

SA 

-  SAVE  CURVE  IN  FILE 

ST 

DA 

-  READ  NEW  DATA 

RS 

PN 

-  NEW  PEN  NUMBER 

LI 

RP 

-  REPLOT  DATA 

EX 

LIST  DATA 
STOP 
RESTART 
ALT.  LINE 
END (STOP) 


ENTER  DEGREE  FOR  POLYNOMIAL  FIT,  BETWEEN  1  AND  14 
5 

.000  X  DATA  SPACING  ERROR 
OPTION  NO.  7 
Y*POLYNOMIAL 

DEGREE  =5  '  ' 

RSQ  =  .8893 

CO  =  .246761E+01 

Cl  =  -. 128385E+01 
C2  =  .125361E+01 

C3  =  -.470453E+00 
C4  =  .863621E-01 

C5  =  -.617910E-02 
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READY  PLOTTER 


ENTER  6CAFPNDEANY  ORDER 


G  -  PLOT  GRID 

A  -  PLOT  AXIS 

P  -  PLOT  POINTS 

H  -  PLOT  HORIZONTAL  AXIS 

L  -  PLOT  LEFT  AXIS 

D  -  READ  ADDITIONAL  DATA 

PAF 

ENTER;  PEN  NUMBER,  PLOT  OPT 
PEN  PLOT  OPTION 


C  -  GRID  INTERSECTIONS  PLOTTED 
F  -  DRAW  FORM 
H  ~  NOTHING 
R  -  PLOT  RIGHT  AXIS 
B  -  PLOT  REVERSE  AXIS 
E  -  END (STOP) 

AND  SYMBOL  USED  -  WHERE; 

SYMBOL  USED 


1  - 

BLACK 

-1  -  SYMBOL  AT 

EVERY 

POINT 

0  -  SQUARE 

2  - 

RED 

-2  -  SYMBOL  AT 

EVERY 

2nd  POINT 

1  -  CIRCLE 

3  - 

GREEN 

-N  -  SYMBOL  AT 

EVERY 

Nth  POINT 

2  -  TRIANGLE 

4  - 

BLUE 

0  -  LINE  PLOT 

ONLY 

3  -  + 

5  - 

BLACK 

1  -  LINE  AND 

SYMBOL 

PLOT 

4  -  X 

a  - 

RED 

2  -  LINE  AND 

SYMBOL 

AT 

5  -  DIAMOND 

EVERY  2nd 

POINT 

N  -  LINE  AND 

SYMBOL 

AT 

EVERY  Nth 

POINT 

I,: 

1,0 

ENTER:  # 

L  SA  ST  DA  RS 

PN  LI 

RP  EX 

« 

-  EQUATION  NUMBER 

L  - 

LIST  DATA 

SA 

-  SAVE 

CURVE  IN  FILE 

ST  - 

STOP 

DA 

-  READ 

NEW  DATA 

RS  - 

RESTART 

PN 

-  NEW 

PEN  NUMBER 

LI  - 

ALT.  LINE 

?•  C- 

-  CEPL 

0  T  DATA 

EX  - 

END! STOP; 

ENTER  DATA  PILE  NAME 


0ATA3.0AT 

TITLE 

X-AXIS 

Y-AXIS 

.5000  20.0000 

1.0000  30.0000 

1.5000  40.0000 

2.0000  50.0000 

2.5000  40.0000 

3.0000  30.0000 

3.5000  20.0000 
ADDITIONAL  DATA  FILES?  (Y/N) 

N 

NUMBER  OF  DATA  POINTS  7 
CALCULATE  KITH  LOSS?  X  Y  XY  N  HH  EX 
X  -  L06(X  DATA) 

Y  -  LOG(Y  DATA) 

XY  -  L06(X  DATA)  AND  LOG(Y  DATA) 

N  -  DO  NOT  USE  LOGS  -  MAY  USE  LOGS  IN  PLOTTING  DATA 

NN  -  DO  NOT  USE  LOGS  EITHER  AS  INPUT  OR  PLOTTING  OF  DATA 

EX  -  STOP 


SCALE  DATA  -  ENTER  S  X  Y  0  E  N  IN  ANY  ORDER 

S  -  SCALE  DATA  X  -  ORIGIN  IS  AT  X-0 

Y.  -  ORIGIN  IS  AT  Y=0  0  -  USER  SPECIFIED  ORIGIN 

E  -  END(STOP)  N  -  NOTHING 


EQN«  FUNCTION  RSQ 

1  Y  =  A  +  8X  -  .0000 

2  Y  s  A  *  E**BX  .0000 

3  Y  »  A  *  X*«B  .0629 

4  Y  »  A  +  B/X  .1765 

5  Y  »  1/(A+B*X)  .0000 

6  Y  a  X/(A+B*X)  .2090 

7  PQLYNOMINAL 


3  LA6RANGE  INTERPOLATION 

9  SPLINE  FIT 

10  FOURIER  SERIES 

11  Y  DATA  ALONE 

12  NATURAL  CUBIC  SPLINE 

13  SMOOTHED  DATA 

ENTER;  i  L  SA  ST  DA  RS  PN  LI  RP  EX 

4  -  EQUATION  NUMBER  L  -  LIST  DATA 

SA  -  SAVE  CURVE  IN  FILE  ST  -  STOP 

DA  -  READ  NEW  DATA  RS  -  RESTART 

PN  -  NEW  PEN  NUMBER  LI  -  ALT.  LINE 

RP  -  REPLOT  DATA  EX  -  END (STOP) 

LI 

ENTER  LINE  STYLE  CODE 
2 

ENTER:  #  L  SA  ST  DA  RS  PN  LI  RP  EX 

#  -  EQUATION  NUMBER  L  -  LIST  DATA 

SA  -  SAVE  CUF.VE  IN  FILE  3T  -  STOP 

DA  -  READ  NEW  DATA  RS  -  RESTART 

PN  -  NEW  PEN  NUMBER  LI  -  ALT.  LINE 

RP  -  REPLOT  DATA  EX  -  ENDISTOP) 

7 

ENTER  DEGREE  FOR  POLYNOMIAL  FIT,  BETWEEN  1  AND  14 
4 

.000  7.  DATA  SPACING  ERROR 

OPTION  NO.  7 
Y=POLYNOMIAL 
DEGREE  =  4 

RSQ  =  .9760 

CO  =  .320571E+O2 

Cl  a  -.630303E+02 
C2  =  .933333E+02 

C3  =  -.387879E+02 
C4  =  .4848438+01 


READY  PLOTTER  —  ENTER  BCAFPNDEANY  ORDER 


0  -  PLOT  GRID 
A  -  PLOT  AXIS 
P  -  PLOT  POINTS 
H  -  PLOT  HORIZONTAL  AXIS 
L  -  PLOT  LEFT  AXIS 
D  -  READ  ADDITIONAL  DATA 
PR 

ENTER 
PEN 


C  -  GRID  INTERSECTIONS  PLJTTt 
F  -  DRAW  FORM 
N  -  NOTHING 
R  -  PLOT  RIGHT  AXIS 
B  -  PLOT  REVERSE  AXIS 
E  -  END(STOP) 


PEN  NUMBER,  PLOT  OPTION  AND  SYMBOL  USED  -  WHERE: 

PLOT  OPTION  SYMBOL  USED 


1  -  BLACK 

-1  -  SYMBOL  AT 

EVERY 

POINT 

0  -  SQUARE 

2  -  RED 

-2  -  SYM30L  AT 

EVERY 

2nd  POINT 

1  -  CIRCLE 

3  -  GREEN 

-N  -  SYMBOL  AT 

EVERY 

Nth  POINT 

2  -  TRIANGLE 

4  -  BLUE 

0  -  LINE  PLOT 

ONLY 

3  -  + 

5  -  BLACK 

1  -  LINE  AND 

SYMBOL 

PLOT 

4  -  X 

6  -  RED 

2  -  LINE  AND 

SYMBOL 

AT 

5  -  DIAMOND 

EVERY  2nd  POINT 


N  -  LINE  AND  SYMBOL  AT 
EVERY  Nth  POINT 


I, -1,2 


ENTER;  «  L  SA  ST  DA  RS 

PN  LI 

RP  EX 

*  -  EQUATION  NUMBER 

L  - 

LIST  DATA 

SA  -  SAVE  CURVE  IN  FILE 

ST  - 

STOP 

DA  -  READ  NEW  DATA 

RS  - 

RESTART 

AN  -  NEW  PEN  NUMBER 

LI  - 

ALT.  LINE 

RF  -  REFLOT  DATA 

EX  - 

END'STOP) 

EX  . 

Stop  -  Prograa  torninated. 
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